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ENVIRONMENTAL SERVICES, INC.

11800 South Stony Island Avenue NOV 2 4 2003
Chicago, IL 60617 .‘

773.646.6202

Technical Supper 1., ~srmits Section
Fax 773.646.6381

Waste Mansgamiant Branch
Waste, Pesticides 4n¢ Toxics Division
U.S. EPA - Region 5

October 23, 2003

Ms. Joyce Munie US EPA RECORDS CENTER REGION 5
Ilinois Environmental Protection Agency " ,

Buren of Land. 17 i
Permit Section ) 1001000
1021 North Grand Avenue East

PO Box 19276

Springfield, IL 62794-9276

Transmit via Federal Express #

RE: Completeness Notice of Deficiency for Clean Harbors Services, Inc.
ILD000608471

Dear Ms. Munie

Clean Harbors Services. Inc. (CHSI) is submitting requested completeness deficiency
responses per your letter dated July 3, 2003.

In order to clarify our response per each issue. we are responding in the same order as the
issues raised in Attachment A of the July 3, 2003 letter.

CHSI is stating that no information from the April 19. 2003 application and this submittal
1is exempt from public disclosure.

Should you have any questions, please contact me at (773) 646-6202.

Sincerely.
Clean Harbors Services, Inc.
-7 j AT 11800 S. Stony Island Avenue

ames R. Laubsted Chicago, IL 60617
«/Facility Compliance Manager

>>>>>
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APPENDIX D-50

Manufacturer Information Concerning Stacking

Of Non-Metallic containers



APPENDIX D-51

Demonstration of Stacking Height and Pile

Arrangement Meeting NFPA 30 Requirements



Container Stacking Compliance with NFPA 30

The following areas are utilized for container storage of flammable and combustible
materials as defined by NFPA.

e Building 61 (Unit 61)

e Building 26 (Unit 26)

Building 25 (Unit 25)

Units R1/R2 (partially constructed)

Building U (Unit U) (not yet constructed)

Building 42 (Unit 42) (not yet constructed)

Shredder Process Building (Unit 24) (not yet constructed)

The buildings are all protected by a foam based fire suppression system that complies
with NFPA 11.

Per NFPA 30, these areas meet the definition of “Inside Liquid Storage Area”.

NFPA 30: 4-4 Design, Construction and Operation of Inside Liquid Storage Areas
NFPA 30: 4-4.4.1 Where storage of liquids is protected, the protection shall meet the
protection requirements of Section 4-8.

NFPA 30: 4-8.2 Where automatic sprinklers or low expansion foam-water sprinkler
systems are used, the protection criteria of Tables 4-8.2(a) through 4-8.2(f) shall be
followed for the applicable liquid class, container type and storage arrangement.

Per Table A-4.8.2(a) Storage Arrangements for Protected Palletized or solid Pile Storage
of Liquids in Containers and Portable Tanks;

CHSI storage areas are defined as ground floor. Excerpts from the table are outlined
below.

Class Maximum Storage Height (ft) Maximum Quantity per Pile (gal)

Containers Containers
1A 5 3000
1B 6.5 5000
icC 6.5 5000
I 10 10000
I 20 15000

Building 61 has a maximum storage capacity of 160 drums (8800 gallons) stacked no
higher than the height of a 55-gallon drum. The containers are stored in five rows of
1760 gallons each separated by aisles of four-feet.

Revised 10/17/03



Building 26 has a maximum storage capacity of 192 drums (10,560 gallons) stacked no
higher than the height of a 55-gallon drum. The containers are stored in five rows (four
of 1980 gallons, one of 2420 gallons each separated by aisles of four-feet. There is
storage of four drums (220 gallons) in a cutoff room also.

Building 25 has storage of flammable materials in the south bay. This bay consists of a
staging area of 40 drums (2200 gallons) stacked no higher than the height of'a 55-gallon
drum and a storage area of 144 drums (7920 gallons) stacked two high. The staging area
includes two rows of twelve drums (660 gallons) each and one row of sixteen drums (880
gallons) with each row separated by four-feet. The storage area consists of three rows of
32 drums (1760 gallons) and one row of 48 drums (2640 gallons). CHSI limits the
storage area height to five feet for Class 1A flammable liquids, and Class 1B and 1C
flammable liquids in containers greater than five gallons.

Building U contains storage areas including flammables of six drums (330 gallons),
organics of four drums (220 gallons) and five drums (275 gallons). The drums are
stacked no higher than the height of a 55-gallon drum.

Building 42 includes the Westside Pad with a capacity of 24 drums (1320 gallons) single-
stacked with one group of sixteen drums (880 gallons) and two groups of four drums
(220 gallons). The large group is located more than five feet from the smaller groups.
The building also includes 28 drums (1540 gallons) single-stacked.

Unit 24 includes sixteen drums (880 gallons) single-stacked on the conveyor and one
drum (55 gallons).

The following areas are utilized for storage of flammable and combustible materials as
defined by NFPA. Per NFPA 30, these areas meet the definition of “Outdoor Occupancy
Classification”.

e Units R1/R2
These areas are located outside under a canopy at the southdock in the facility.
Specific storage requirements for containers are found in Table 4-7 in NFPA 30. The

maximum volume in an arrangement of containers (pile) shall not exceed the following:

i. 1,100 gallons for arrangements with one or more containers of waste
which have a flash point below 73F and a boiling point below 100F.

il. 2,200 gallons for arrangements with one or more containers of waste
which have a flash point below 73F and a boiling point above 100F.

iii. 4,400 gallons for arrangements with one or more containers of waste
which have a flash point at or above 73F and a boiling point below 100F.
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iv. 8,800 gallons for arrangements with one or more containers of waste
which have a flash point at or above 100F and a boiling point below 140F.

V. 22,000 gallons for arrangements which do not contain one or more
containers of waste which have a flash point below 140F.

Units R1/R2 consist of two staging areas and three storage bays where drums are stacked
no higher than the height of a 55-gallon drum. The east staging area contains four rows
of twenty drums (1100 gallons) each separated by a five-foot aisle. 80 drums of solids
may also be staged on the dumping dock. The west staging area contains five rows of
sixteen drums (880 gallons) each separated by a five-foot aisle. The three storage bays
are identical and each contain five rows split in halves of sixteen drums (880 gallons)
each. Each row is separated by five-foot aisles and each row is separated in half by a
five-foot aisle.

Revised 10/17/03



APPENDIX D-52

Compressed Gas Cylinder Program and Guidelines



Compressed Gas Activities

Clean Harbors of Chicago, Inc. is a hazardous waste
treatment, storage, and disposal facility which manages and
stores wastes which include compressed gases. These
compressed gases are contained in cylinders, aerosol cans, and
inhalers. Compressed gas wastes are managed and stored in the
following units: - -

Drawing #
Unit B 4218
Unit C 4218
Unit G1 4209 (2 of 2)
Unit Q 4210 (1 of 3)
Unit R1 g 4210 (1 of 3)
Unit R2 4210 (1 of 3)
Unit U 4211
Unit Vv 4234
Unit W 4244
Unit 15 4248 _
Unit 25 4210 (3 of 3)
Unit 26 4210 (2 of 3)
Unit 59 4247
Unit 61 4245
unit 62 4246

Drawings of these units are included as Attachment 1.

Compressed gas wastes are broken down into two categories.
Cylinders are handled by the Compressed Gas Cylinder Program
and Guidelines included as Attachment 2. Inhalers (designed
for human use) and aerosol cans (consumer products consisting

of a propellant and product (paints, pesticides, etc.)) are
handled as lab packs.

Preacceptance Procedures

Cylinders will be visually inspected in the field to
determine if that material meets minimum qualifications for
safe handling and transportation. This criteria includes
evaluation of denting, corrosion, bulging, leaking conditions
associated with the cylinder, and specifics of the compressed
gas waste. The Cylinder Evaluation Form (CEF) is the document
used during this evaluation. The CEF details the necessary
information required to approve the waste for the facility.
The CEF will be evaluated at the facility to determine
approval of the cylinder for shipment to the facility.
Detailed information on cylinder evaluation in the field is

included in the Compressed Gas Cylinder Program and
Guidelines.

Inhalers (intended for human use) and aerosols (consumer
products) are comprised of known, unused commercial chemical
products which are not mixed with other characteristic or



-

listed hazardous wastes. These "special wastes" are handled
as lab packs and are not subject to sampling or analyses as
part of the prequalification process. Instead, Clean Harbors
will rely on generator knowledge and use of product, container
labeling, manufacturer information, MSDS’s, EPA waste codes,
and lab pack inventory review procedures to determine the
suitability of the material for approval and acceptance.

The prequalification procedures are conducted by Clean
Harbors personnel at the site of generation. During the waste
identification and 1lab packing process, Clean Harbors
personnel compare the EPA hazardous waste codes of the
chemicals proposed for handling with the list of waste codes
which appear on the facility‘’s RCRA Part A form. Any waste
code which does not appear on the Part A form is not
authorized for acceptance and storage at the facility, and
will not be allowed for shipment to the facility. 1In cases
where a container is prepackaged by the generator, Clean
Harbors will inspect the container to verify the accuracy
of the packing slip and ensure that the proper waste packing
techniques have been followed.

Waste compressed gases shipped to Clean Harbors must meet
the following additional criteria:

1. All waste compressed gases must be accompanied by an
accurate and complete 1Illinois hazardous waste

manifest and Land Disposal Restriction form (if
applicable);

2. A packing slip for each drum or a Cylinder Evaluation
Form for each cylinder must accompany the hazardous
waste manifest;

3. A packing slip or Cylinder Evaluation Form must be
attached to the container or cylinder.

Receiving Procedures

Compressed gas wastes must be shipped according to DOT
regqulations. As the trucks transporting the compressed gas
wastes arrive at the facility, they will be placed into
transportation vehicle storage areas or container storage
areas. "Special wastes" such as inhalers and aerosols are
shipped as lab packs inside outer packaging. Lecture bottles,
lecture spheres, or other cylinders not equipped with a
protective cap should be packed upright in wooden boxes or
other DOT approved packaging (pails, drums, etc.). The
cylinders should be surrounded by vermiculite to prevent the
valve from jarring against the container side.

Small, medium, or full-sized cylinders do not need to be
overpacked into containers provided a valve cover is in place.



Even if the cylinder has a valve cap, the cylinders should be
placed into appropriate sized containers (16, 30, or 55 gallon
drums) surrounded with vermiculite as added protection.
Cylinders may also be secured to the side of the trailer using
two racket straps or laid on its side and strapped to a
pallet.

Any boxes or drums containing compressed gas wastes should
be located at the end of the truck near the rear door and
secured with load locks. Full-size cylinders should also be
loaded at the rear of the truck and properly secured.

Before a truck containing compressed gas wastes is entered,
the plant lab pack chemist must review the paperwork. The
paperwork will list the entire contents of the vehicle and act
to indicate any possible hazardous situations to look for upon
entering the truck. Trucks may be entered under 1level D
protection unless there 1is any indication of a possibly
dangerous atmosphere (i.e. fumes, stench, etc.). If an
indication exists, the truck will be immediately evacuated.
Notify the supervisor and emergency coordinator so the
situation can be evaluated.

After confirmation that the contents of the truck do not
present chemical hazards, the truck <can be physically
offloaded. Boxes may be moved by hand or fork 1lift.
Containers, and cylinders on pallets should be moved by hand
(small containers), fork lift or drum cart. All cylinders
which are not containerized must be moved by a cylinder cart.

Incoming compressed gas wastes will be placed in the
staging area for paperwork review procedures. After unloading
from the truck, cylinders will be reinspected before being
placed into storage. The inspection includes confirming the
Cylinder Evaluation Form data and completing the Facility
Cylinder Inspection Form (included as attachment 3). Inhalers
and aerosols handled as lab packs will be checked against the
packing slip (inventory). Based on a review of the packing
slip or CEF, Clean Harbors will confirm that the compressed
gas waste 1is authorized for storage and handling at the
facility. If the waste material is deemed unacceptable, the
generator will be notified and the wastes will be shipped back
to the generator or to an alternate approved waste management
facility.

Compressed gas wastes will be checked for manifest count,
proper labeling and marking, and assigned a facility tracking
number. The tracking number and the date received (to ensure
compliance with the LDR l-year storage limit) will be placed
on the cylinder or container. The plant lab pack chemist will
determine compatibility of the compressed gas waste with the
appropriate storage bay from the CEF or packing slip utilizing
chemical classification system based on 40 CFR 264 Appendix V.



Compressed gas wastes will not be subjected to conformance

analyses but will rely on the stringent preacceptance review
procedures.

Handling

Acceptable compressed gas wastes— will be moved to the
appropriate storage bay as determined by compatibility.
Individual storage bays are separated by concrete curbs and
ramps. Boxes may be moved by hand or fork lift. Containers
and cylinders on pallets may be moved by hand (small
containers), fork lift, or drum cart. All cylinders which are
not containerized must be moved by a cylinder cart.

A. Manual Movement

Manual movement of boxes or containers will utilize the
following procedure:

1. Wear proper safety equipment including safety shoes,
apron or Tyvek suit, long sleeve shirt, hard hat,
safety glasses and chemical resistant gloves.

2. Make sure box or container is appropriated sealed.

3. For boxes and containers weighing 20 pounds or less,
carefully lift and move to appropriate location. For
boxes or containers weighing 21 to 70 pounds, utilize

a second person to carefully lift and move to the
appropriate location.

4. For containers weighing greater than 70 pounds, the
manual roll can be utilized.

Personnel are advised to take the following precautions
during manual drum movements:

1. Make sure box or container is under control at all
times.

2. If losing control, warn others in area; let go of
container and stay clear.

3. Make sure hands and feet are free when setting down
box or container.

4. Do not muscle container.

B. Two-Wheeled Carts

Two-wheeled carts may be used to move heavy containers or
to move containers up an incline. In operating a two-wheeled
cart, the following procedures are to be followed:



1. Wear proper safety equipment , including hard hat,
safety shoes, safety glasses, chemical resistant
gloves, long sleeve shirt, apron or tyvek suit.

2. Make sure container 1is properly sealed.

3. Place two-wheeled cart next to drum so tires are on
bottom of drum chinmes.

4. Place hook on two-wheeled cart on top of drum. Make
sure it is secure.

5. Place foot on two-wheeled cart.

6. Pull handles toward you slowly until drum weight
balanced over wheels.

7. Place drum down slowly.

Personnel are advised to take the following precautions
while using a two-wheeled cart:

1. Never leave two-wheeled cart on a drum when not
moving.

2. Never leave two-wheeled cart on ground. Replace in
storage area.

C. Palletizing
All boxes and containers must be placed onto pallets prior

to being placed into the storage bays. The procedures for
palletizing containers are:

1. Wear proper safety equipment including hard hat,
chemical resistant gloves, safety shoes, safety
glasses, long sleeve shirt, and Tyvek suit or apron.
2. Make sure the pallet is in good condition.

3. Roll container to pallet so bottom chime is over
middle of pallet.

4. Place container down.

5. Position body with firm stance.

6. Push up on drum near body until weight is on chime.
7. Spin on to pallet and in position.

8. Continue operation with other containers.



9. To remove containers from pallet, reverse process.

Boxes and small containers may be manually 1lifted and
placed on the pallet.

Personnel are advised to take the following precautions
during palletizing operations:

1. Watch feet and hands at all times to avoid other
containers or dropping down.

2. If you lose control, let go of container, move clear
and warn others in area.

D. Fork Lifts

The following procedures address the key points to be
remembered in operating the fork lift in these areas, as well
as throughout the facility.

The fork lift operator should always be aw&re of the nature
and hazardous properties of the materials being handled.
Because the compressed gas wastes will be known from the
packing 1list or CEF, the trained operator will know
immediately which wastes it should not be stored with.

When stacking containers, care must be taken as to not
impale the container(s) with the fork 1lift blade(s) or
otherwise damage the container.

E. Cylinder Cart

The following procedure is used when moving cylinders on
the cylinder cart:

1. Unstrap cylinder from current location.
2. Tilt cylinder and carefully roll on to cart.
3. Secure cylinder to cart using strap.

4. Slowly wheel secured cylinder to area where to be
stored/transported.

5. Unstrap cylinder.
6. Lift and tilt cylinder off of cart to new location.
7. Properly secure cylinder in new location.

Storage

Full-sized cylinders may be stored in a 4’x 4’x 6’ metal
cage. Cylinders must be stored upright and chained to the



side of the cage. Full-sized cylinders may alsoc be stored at
in the chemically compatible bay, chained to the wall or fixed
structure. Containerized compressed gas wastes (boxes, pails,
drums) are stored on pallets in the rows where other
containerized wastes are stored. The aisles between each row
of pallets and between pallets and a wall are a minimum of two
feet apart to provide adequate access for inspection.
Containers shall be positioned such—that the markings and

labels are readable during inspections. Containers may be
stacked provided that:

a. Only the same size or smaller containers are stacked
on top of the containers beneath.

b. S55-gallon. or larger containers are separated by a
pallet or other dunnage to provide stability.

c. A pallet for stability for smaller size containers
shall be used when the height of the stack exceeds 42
inches unless the containers are shrink wrapped. §5-
gallon or larger containers may be stacked 2-high with
a pallet under each container. Smaller containers may
be stacked as long as the height of the stack does not
exceed the height of two 55-gallon containers on
pallets (i.e. 84 inches).

d. 55-gallon or larger containers may not be stacked in
the flammable storage areas. Smaller containers may
be stacked so long as the height of the stack does not
exceed the height of one 55-gallon drum on a pallet
(1.e. 42 inches).

All containers shall remain closed at all times except when
waste is being added or removed. Cylinders shall remain
closed at all times. Open-top drums must have covers,
gaskets, and rings, and the covers must be tightly secured.

RCRA and NFPA Gas Cylinder Segregation Requirements state
that incompatible gases must be stored 20 feet away from each
other, or separated by a five foot high barrier of
non-combustible materials having a fire resistance rating of
at least one half hour. The following table summarizes the
requirements:

Gas Hazard Non- ox Flam Pyro Toxic
Cateqgory flam

Toxic Cc 20 ft 20 ft 20 ft ——
Pyrophoric o 20 ft 20 ft -— 20 ft
Flammable C 20 ft —-—— 20 ft 20 £t
oxidizing Cc ——— 20 ft 20 ft 20 ft
Non-flam ——- Cc Cc C c

C=compatible



Inspections

Clean Harbors of Chicago, Inc. is required to perform
inspections as part of its RCRA Part B Permit. Container
storage areas and secondary containment structures are
visually inspected on a daily basis. The daily inspections
are documented on an inspection report. Conmpressed gas wastes
in boxes, containers, or cylinders are stored and handled in
these areas and are included in the inspections as are all
waste stored in these areas. The Container Storage Area
Inspection Schedule requires the following daily inspection:

LTEM ] INSPECTION ELEMENT/TYPE OF PROBLEM
Container Storage Check for evidence of spilled
Area material on slab, ramps, drains,
sunps

Check. for removal of absorbent
materials and cleanup rags

Check for, cracks and gaps in, or
damage to, containment ©bases,
sump and drains and coatings

Check for erosion, uneven
settlement, etc.

Check for corrosion of grating
over drains and sumps

Stored Containers Check for containers being in good
condition

Check that containers are not open
Check for proper placement

Check adequacy of aisle space
Check height of stacks

Check storage capacity not
exceeded

Check for proper labeling

Container Loading/ Check for damaged containers
Unloading Area
Check for evidence of spilled
material on slab and ramps used



Container Loading/ Check for removal of |used
Unloading Area absorbent and cleaning materials
(Continued)
Check for prompt container removal
from receiving area

Inspect grounding system equipment
for operability

It should be noted that compressed gas wastes from off-site
held on a truck in a transportation vehicle storage area for
10 days or less are not considered to be in storage (i.e. they
would not have to meet the same aisle space and compatibility
requirements as the other container storage units). However,
trucks being loaded at the site are not considered to be in
storage as long as this activity is conducted within ten days.
These wastes held in a common secondary containment system or
draining to a single sump shall meet the DOT segregation and
compatibility requirements of 49 CFR Parts 171-179.
Compressed gas wastes held in a truck in a transportation
vehicle storage area for more than 10 days must meet RCRA
aisle space and compatibility requirenents. These
requirements apply to both the wastes on the truck and the
area the trucks are parked.

Training

Clean Harbors of Chicago, Inc. has a written personnel
training plan designed to familiarize personnel with the
properties and hazardous nature of the hazardous waste stored
and handled at the facility, with the procedures to operate
and maintain the facility in a safe manner, and with the
procedures and equipment to be used in the event of an
emergency at the facility. The required RCRA training

includes many aspects associated with compressed gas wastes
including the following:

1. Health and Safety Training/Awareness

2. Personnel Protection Equipment

3. DOT/RCRA Labeling and Manifesting

4. Clean Harbors Licenses, Permits, and Approvals
5. Contingency and SPCC Plan Training

6. Properties and Nature of Hazardous Waste

7. Waste Analysis Plan

8. Inspection Plan



9. Standard Operating Procedures
10. Decontamination Procedures

While these training sessions cover all types of waste

accepted at the facility, they each specifically address
compressed gas wastes also. - - '

Clean Harbors also has other training sessions for specific
topics 1including a compressed gas training module. This
module includes training of the compressed gas cylinder
program and guidelines and compressed gas activities. Each
new employee involved with waste compressed gas handling
activities at the -facility will not be allowed to work with
waste compressed gases without supervision until receiving the
compressed gas training module and required RCRA training. 1In
addition, those employees will have annual review training to
review and reinforce previous training topics, and to instruct
employees on new techniques, procedures, regulations, or other

relevant topics.
Energency Response Procedures
Clean Harbors of Chicago, Inc. has developed an approved

contingency plan designed to minimize hazards to human health
or the environment from fires, explosions, or unplanned,
sudden, or non-sudden release of hazardous waste or hazardous
waste constituents to air, soil, or surface waters. The
actions described in this plan must be implemented immediately
whenever such releases could threaten human health or the
environment. This plan covers incidents associated with waste
compressed gases including:

1. Implementation of the plan

2. Emergency response notifications

3. Identification of hazardous materials

4. Assessment of hazards

5. Ccontrol procedures

6. Prevention of recurrence

7. Storage of released material

8. Incompatible waste

9. Post emergency equipment maintenance

10. Emergency equipment



11. Coordination agreement requirements
12. Evacuation plan
13. Required reports

Clean Harbors of Chicago, Inc. -has added a specialty
emergency response company which deals with compressed gas
incidents to the Contingency Plan.

Waste Compressed gases can include flammables, pyrophorics,
asphyxiants, oxidizers, corrosives, toxics, and poisons. 1In
the event of a fire, explosion, or a release involving waste
compressed gases,- the following response procedures should be
followed:

1. Immediately notify the Emergency Coordinator.

2. Alert other personnel in adjacent areas to potential
hazards.

3. Render assistance to personnel that might be involved
in the emergency and remove them from further exposure
or injury.

4. The Emergency Coordinator will, depending on the
magnitude of the situation, call for local emergency
assistance.

5. If evacuation of the facility is required, all plant
operations are to immediately cease. All personnel
are to quickly and calmly exit their workplace,
evacuate the facility via the prescribed evacuation
routes, and assemble in the designated emergency
assembly area outside the main entrance to the
facility.

6. Facility personnel should only attempt to handle fires
or other emergencies in their incipient stage. Under
no circumstance, however, should any employee attempt
to handle an emergency situation alone.

7. Following an emergency, facility operation in affected
area(s) of the facility will not resume without
approval of the emergency coordinator.

The Emergency Coordinator will take appropriate steps to
determine and identify the character, exact source, amount,
and extent of any released materials. The Emergency
Coordinator is also responsible for assessing any possible
hazards to human health or the environment which may result
from the incident. If outside firefighting assistance is
needed, the Emergency Coordinator shall immediately notify the



Chicago Fire Department. If outside compressed gas release

assistance 1is required, the Emergency Coordinator shall
immediately notify ETSC.

A list of emergency and safety equipment maintained at the
facility, as well as a site map showing the locations of each
piece of emergency equipment is presented in CHCI Drawing No.
4221, included in Appendix G-5 of the facility cContingency
Plan. The capabilities of the emergency equipment available
on-site are summarized 1in Table G-2 of the facility

Contingency Plan. The revised Contingency Plan is included as
attachment 4.

The facility also has the following equipment available for
handling waste compressed gases:

Cylinder storage racks

Cylinder holders

Cylinder carts

Fork lifts

Cylinder boxes .
Containers (5, 16, 30, 55-gallon)
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1.0 INTRODUCTION

There are a variety of reasons why cylinder disposal
services are needed. Some non-reusable (non-refillable)
cylinders are considered unserviceable after one use. In other
cases, some cylinders are found to have been out of service for a
long time, inadequately marked or the customer cannot send the
compressed gas cylinder(s) back to the supplier. 1In all cases,
these guidelines must be followed to properly and safely provide
disposal, return or reclamation services for compressed gas
cylinders.

Compressed gas cylinders can be very dangerous if handled
by untrained or unqualified individuals. Not only do they
contain hazardous gases including flammables, pyrophorics,
asphyxiants, oxidizers, corrosives, toxics and poisons, they are
also under pressure, can be awkward to move and potentially
explosive if subjected to abnormal storage conditions,
contaminated or mishandled. These guidelines have been developed
to outline the proper steps a trained Clean Harbors employee must
follow in evaluating, handling, transporting and storing
compressed gas cylinders for disposal or reclamation.

These guidelines only apply to Clean Harbors employees who
have been certified through the Corporate Lab Pack Compressed Gas
Cylinder training program. Questions on any phase of the
cylinder program should be directed to the Cylinder Program
Manager at (800) 842-1005 or (508) 655-8863.

2.0 PURPOSE

The intent of the Clean Harbors Lab Pack Product Line
Compressed Gas Cylinder Program is to provide our customers with
a disposal, recycling or return option for their out-dated,
out-of-service or waste cylinders. Our strategy begins with a
field inspection of the physical and chemical characteristics of
the cylinder contents. From this evaluation an environmentally
sound disposal or recycling option can be determined.

Clean Harbors’ utilizes off site disposal facilities that
specialize in recycling, treatment via hydrolysis and
incineration.

With the emphasis on recycling in the 1990’s and because of
its cost effectiveness, Clean Harbors first choice in cylinder
management is the recovery of cylinder contents. We also work
with companies which specialize in propane and freon recovery.

If the gas supplier is known, return to them is first attempted.




Compressed gas cylinders designated for recycling are
classified as commercial chemical products as defined in 40 CFR,
Part 261.

Clean Harbors intent is to provide customers with a full
service, turn-key operation that includes inspection, packaging
and transportation of compressed gas cylinders for final
disposition.

3.0 8COPE

The compressed gas cylinder program includes all of the gas
and liquid cylinders our disposal and recycling facilities
accept. Those materials we do not store due to health and safety
concerns are directly shipped from the customer’s site to the
ultimate disposal/recycling facility. For those materials we do
not transport due to health and safety issues, we subcontract a
transporter to direct ship to the ultimate disposal/recycling
facility. In some instances, materials we do not accept into our
facilities or do not transport are evaluated, packaged and
transported by a subcontractor to their final disposal outlet.
Some materials are so exotic that there is no disposal facility
that will accept them packaged in cylinders. 1In this case, we
may opt to subcontract a company to treat the material on site or
repack into containers acceptable to the final disposal facility.
In all of these scenarios, Clean Harbors’ employees trained in
compressed gas cylinder evaluation and handling will perform
visual evaluations before it is decided how the material should
be handled, transported and by whom.

Refer to the list of cylinders not acceptable at Clean
Harbors facilities and those that are acceptable at Clean Harbors
facilities (Appendix A and B, respectively). The decision to
handle and package the cylinders in Appendix A will be determined
by the visual evaluation (integrity, DOT transportability) and
where the material can be sent. 1In all appendix A cases a
subcontractor will be utilized to either package, repackage,
treat and/or transport the cylinder to its final destination.
Appendix B outlines all cylinders acceptable for packaging and
transportation by Clean Harbors and storage at Clean Harbors. It
also outlines which materials can be placed in the cylinder
overpack and which cannot.




Clean Harbors’ approved disposal facilities base their
acceptance criteria on permits, chemical stability, operational
capacity and health and safety. The overriding factor in
acceptability is whether or not they are permitted to handle the
material. Next they consider the chemical stability of the
material, which is directly related to health and safety.
Materials that are unstable or have explosive characteristics as
is, or during the disposal process, are not acceptable.

Facility acceptance is also based on whether or not the
disposal or reclamation facility can handle the material
operationally. They must have the proper hardware and equipment
available to treat or incinerate the material.

Once it is determined that the material is acceptable, the
cylinder is evaluated. The cylinder must be in shippable
condition, it must appear to have a working valve (although some
facilities will accept plugged cylinders), and in some cases it
cannot exceed certain dimensions. Dimension criteria is a result
of permits as well as operational limitations. If a cylinder
needs to be handled in a glove box or gas cabinet it must be
small enough to fit into these devices.

For those materials that Clean Harbors does not have an
approved off site disposal option, we consider the options of
direct shipment to an unapproved facility or on site treatment by
a high hazard remediation company. Likewise, for a cylinder with
unknown contents, we can subcontract a high hazard remediation
company to sample and analyze the contents.

4.0 RESPONSIBILITIES

Director
-Oversees all Lab Pack Product Line business aspects, field

operations including cylinder handling, evaluation, storage and
transportation.

Facility Lab Pack Manager

-Oversees cylinder acceptance into Clean Harbors Lab Pack
facilities. Oversees proper storage and transportation to final
disposal facilities. 1Involved in cylinder training program and
emergency response contingency planning.

Program Manager

-Responsible for all approvals by reviewing cylinder evaluation
forms and photos. Involved in determining disposal/recycling
outlets before cylinders are accepted. Works on developing
business and market strategies. Acts as technical advisor for
field chemists, sales and customers.
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Lab Pack Specialist

-Responsible for driving all lab pack sales, including cylinders.
Trained specialists will occasionally perform cylinder scopes
and evaluations.

Compliance Manager

~Responsible for making sure cylinders are shipped and stored in
compliance with all DOT, state and federal regulations.

Health & S8afety Manager
~Provides knowledge and assistance in health and safety with

respect to the evaluation, handling, transportation and storage
of compressed gas cylinders.

¥ield Chemist

~Follows the guidelines set forth when evaluating, handling and
transporting compressed gas cylinders.

Plant Lab Pack Chemist

~Follows guidelines set forth when evaluating, handling,
transporting and storing compressed gas cylinders. Responsible
for preparing cylinders for shipment to disposal facilities.

Involved in Cylinder Training Program and emergency response
contingency planning.

$S.0 DEFINITIONS

Bulging: A physical deformity increasing the diameter of a
cylinder that is caused by overpressure resulting from fire or
overheating, or possibly due to an internal chemical reaction.
Please refer to Appendix C. Cylinder Illustrations.

Compressed Gas Association (CGA): An organization founded in
1913 to develop and promote safe practices in the industrial gas
industry. Membership consists of more than 200 member companies
representing manufacturers, distributors, suppliers, and
transporters of gases and related products.
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Compressed Gas: Any gas or mixture of gases having, in a
container, an absolute pressure exceeding 40 psia at 70°F.

Cylinder: a vessel designed for pressures higher than 40 pounds
per square inch absolute (p.s.i.a.) and having a circular cross
section. The materials of construction are either carbon steel,
aluminum, various metal alloys or stainless steel depending on
the pressure rating required and the corrosivity of the gas.

Dent: any indentation in a cylinder wall or body that does not
normally appear during production of the cylinder. Dents can
occur from dropping and hitting other objects or other objects
hitting the cylinder. A dent that is deeper than 1/10 the
greatest dimension .of that dent may be considered non-DOT
transportable. ’

Gas Cabinet: An enclosed cabinet designed to dispense gases or
chemicals in a controlled manner to a given process and to
protect the worker from exposure to dangerous chemicals and
gases. The cabinet comes equipped with valve assemblies and

purge lines to facilitate the removal of the cylinder contents on
a remote basis.

Glove Box: A vapor tight vessel that can be filled with an inert
atmosphere for working with pyrophoric liquids. The glove
attachments allow the worker to handle containers within the box
without exposure to the outside atmosphere.

High Pressure Gas: A gas in a container that has a pressure of
500 psig or higher at 70°F.

Hydrolysis: A chemical reaction in which water reacts with
another substance to form two or more substances.

Liqujfied Compressed Gas: A gas which under the charged pressure
is partially liquid at a temperature of 70°F.

Non-ljquified Compressed Gas: A gas other than a gas in

solution, which under charging pressure is entirely gaseous at
70°F.

Reclamation: The recovery of scrap or unused products (gases)
through a mechanical and chemical process in order to reuse or
recycle the material.

SNOOP®_: A surfactant and water solution used in the industry to
test for gas leaks. This solution is non-flammable, non-reactive
and non-toxic. It can be used on all types of gases, except for
oxidizers and very water soluble gases (i.e. ammonia, chlorine).
Common oxidizers encountered in cylinders are chlorine and
oxygen. If a leak is present, the surfactant in the SNOOP® will
bubble.
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6.0 DISCUSSION OF HAZARDS

The hazards presented by compressed gas cylinders range from
chemical to physical. The most essential element of hazard
control is identification of the hazard and the understanding
that every cylinder has multiple hazards. The potential hazards
associated with cylinders are:

pressure
flammable
pyrophoric
asphyxiant
oxidizer
corrosive
toxic or poisonous
extremely cold (cryogenic)
material handling

A. General and Physical

Pressure - Typical gas cylinders have pressure ratings ranging
from 40 pounds per square inch absolute (psia) to 3000 psia.
Exposure to extremely high temperatures or overfilling can result
in excessive cylinder pressures and cause bulging or bursting of
the vessel. Dropping can cause shearing of the valve which may
result in a projectile due to the immediate pressure release.

Weight, Shape, 8ize - Cylinders come in a wide range of shapes,
sizes and materials of construction. Due to the inherent weight
of many cylinders, caution must be used when handling containers
to guard against dropping or permitting containers to strike
against each other, other surfaces or individuals. The noise

generated from cylinders striking each other can reach up to 135
decibels.

B. Chemical

Flammable: A solid, liquid or gaseous material which ignites
easily and burns in air. The flame and heat propagation rate of
a gas is so great as to resemble an explosion, especially if the
gas is confined.

ex. acetylene, ethane, hydrogen, hydrogen sulfide, methane,
propane, methyl chloride

Pyrophoric: Any liquid, solid or gas that will ignite
spontaneously in air at 130°F or lower. These materials present
a dangerous fire and explosion risk near combustible materials.

ex. butylethylmagnesium, diisobutylaluminum chloride, diborane,
diethylzinc, phosphine, triethylaluminum, silane
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Oxidizer: The main hazard associated with oxidizers is fire.
"Oxidizers alone are non-flammable, however in the presence of an
ignition source and a fuel, can v1gorous1y accelerate combustion"
(CGA, P~-1, 13). For this reason i

materials which can act as a fuel source be kept gygg, oil,
grease, tar or other combustible substances should never be
allowed to come in contact with cylinder valves, regulators or
fittings for which an oxidizer is contained (CGA, P-1, 13). It
is safe practice not to let any of the above mentioned materials
come in contact with cylinder valves, regulators or fittings of
any cylinder hazard class.

ex. oxygen, fluorine, chlorine, nitric oxide, chlorine
trifluoride

Asphyxiant (inert gases): The hazard associated with all inert
gases except oxygen and air is asphyxiation in confined spaces.
These gases can displace the oxygen in air which can lead to
suffocation. Since most of these gases are odorless and
colorless, displacement can occur without warning (CGA, Handbook,

82). These gases are denerally not reactive or particularly
"toxic".

ex. argon, carbon dioxide, helium, krypton, neon, nitrogen,
xenon, refrigerants

Corrosive gases: Corrosive gases attack human tissue. Many
gases are in the anhydrous state and are non corrosive. However,
when absorbed by water, they become corrosive. Hydrogen
chloride, anhydrous will become hydrated when exposed to the
moisture in air, hence becoming a corrosive gas (CGA, Handbook,
85). Basic materials, such as ammonia or amines will destroy
tissue upon contact. Hydrogen fluoride will have a long lasting

capability to destroy tissue. All exposures to HF should be
medically treated.

ex. ammonia, amine compounds, boron trichloride, hydrogen
fluoride, sulfur dioxide, hydrogen chloride

Toxic or poisonous gases: Any substance which creates an
immediate hazard to health by inhalation, ingestion, or skin
absorption, and can be fatal in low concentrations.

ex. arsine, carbon monoxide, nitric oxide, nitrogen dioxide,
phosgene



Cryogenic liquids: "Cryogenic liquids are gases which are
handled in liquid form at relatively low pressures and extremely
low temperatures, usually below -150°F" (CGA, P-1, 14). Upon
exposure to human tissue these liquids could cause burns similar
to frostbite. 1In addition, higher pressures can result from
rapid vaporization of the refrigerated liquid due to rising
temperature from leakage of heat into the container (CGa,
Handbook, 75). This will normally result in actuation of
container pressure relief devices.

ex. liquid oxygen, liquid hydrogen, liquid helium, liquid neon,
liguid natural gas, liquid nitrogen

NOTE: Keep in mind .that many gases contain multiple hazards, for
example chlorine is not only a strong oxidizer, but it is also a
corrosive and toxic gas.

For information on specific gases and their associated
hazards, please contact Lab Pack Corporate Technical Services.

They have a full list of MSDS’s and other chemical references for
gases.

7.0 GROUPS OF GASES

Section 6.0 outlined the general, physical and chemical
hazards associated with all gases. As part of the training for
CHES personnel working with and evaluating compressed gas
cylinders, the world of gases has been separated into groups of
chemically related gases which have common physical properties.
Please note that toxological properties can vary from gas to gas.
The groups of gases have been separated into the following
families:

Inert or Asphyxiant gases
Flammable Gases
-hydrides
-petroleum gases
-organometallics
Acid gases
Caustic Gases

Oxidizers

I. INERT AND_ ASPHYXTANT GASES

This group includes but is not limited to the following
common materials: helium, argon, krypton, xenon, nitrogen,
chlorofluorocarbons, sulfur hexafluoride, nitrous oxide.
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Some of these compounds are heavier than air and can easily

displace oxygen to the extent where the atmosphere cannot support
life.

This family also includes some of the cryogenic liquids
which will cause frost bite injuries to flesh exposed to the
liquid.

Nitrous oxide is also a mild oxidizer.
Il. FLAMMABLE GASES

This group is separated into 3 families: hydrides,
petroleum gases and organometallics.

Hydrides

The hydride gases as a group contain many of the most
flammable, and with the exception of hydrogen, the most toxic of
all gases. Examples of hydride gases include: hydrogen,
deuterium, hydrogen cyanide, hydrogen sulfide, phosphine,
diborane, silane, arsine, germane, stibine, hydrogen selenide.

All hydride gases are flammable and many are pyrophoric
when present in concentrations greater than 1%. All, with the
exception of hydrogen and deuterium, are severe irritants, and
some such as hydrogen sulfide and hydrogen selenide can cause
olfactory fatigue which can result in an employee’s overexposure
if no detection instruments are used.

Petroleum Gases

These gases include all pure, unsubstituted C-H compounds.
They also include many petroleum derived high vapor pressure
liquids frequently shipped in cylinders. Examples include:
methane, ethane, ethylene, propane, butane, cyclopropane,
acetylene, allene, butadiene.

All petroleum gases are flammable. Butadiene and ethylene
have been designated as suspected human carcinogens. All will
act as simple asphyxiants by displacing oxygen.

Organometallics

This group are not generally classified as "gases". They
are highly reactive liquids and solids that are packaged and
managed in a similar fashion as compressed gases. Examples of
organometallics include: trimethyl aluminum, trimethyl gallium,
trimethyl stibine, diethyl zinc, dimethyl zinc.



The major hazards aside from flammability are due to

extreme reactivity of these compounds. Most are pyrophoric and
water reactive.

. GASES

The acid gases are some of the most toxic gases encountered
in the hazardous waste industry. Examples include: hydrogen
fluoride, hydrogen chloride, hydrogen bromide, hydrogen iodide,

phosgene (carbonyl chloride), phosphorous pentafluoride, sulfur
dioxide.

All of these gases are corrosive. Corrosivity toward
metals is mainly a function of the amount of water that is
present.

As inhalation hazards, the acid gases are acutely toxic.
Skin contact can range from severe irritation in low doses to
severe burns in high doses. Even in small doses, untreated skin
contact to hydrogen fluoride can result in severe burns.

V. CAUSTIC GASES

As a group, caustic gases are flammable, toxic and have
sharp disagreeable odors. Examples include: ammonia, methyl
mercaptan, ethylamine, trimethylamine.

Although these gases are corrosive by nature, they are
often extremely flammable and have low IDLH values.

Although highly toxic, the caustic gases generally provide
adequate warning of their presence.

V. OXIDIZERS

Oxygen is essentially the only gas in this group that is
relatively benign. The rest are toxic and many acutely toxic.
Examples include: oxygen, chlorine, fluorine, chlorine
trifluoride, bromine trifluoride, iodine pentafluoride, nitrogen
trifluoride, nitrogen dioxide, nitric oxide.

Flourine and other fluoride compounds are among the most
highly reactive oxidizers. ANY trace of organic matter or
inorganic oxidizable residue in contact with the gas represents
the probability of fire or explosion.

All of the halogens (F, Cl, Br, I) are strong irritants to
the lungs and skin and can cause extensive and severe burns. ANY
significant exposure requires medical attention.
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8.0 PRE-EVALUATION PROCEDURES

8.1 Notification

There are several ways in which Clean Harbors is notified
of compressed gas cylinder opportunities. Clean Harbors can
be initially notified of cylinders through the generator. This
may be in the form of a phone call or an inventory list. 1In
either case, the information is forwarded to the Program Manager,
Technical Service Representative and the appropriate Customer
Service Account Manager. If the situation is known to be a non
emergency (i.e. non-reacting, non-leaking, no suspected problems,
etc.) the next operational step is the cylinder evaluation.
Disposal pricing can be estimated for the generator and a quote
delivered before the evaluation, but acceptance of the cylinder
into a Clean Harbors facility is contingent upon evaluation of
the cylinder and approval by the Cylinder Program Manager.

Another scenario in notification is through a Clean Harbors
employee. Compressed gas cylinders may be discovered by a lab
pack chemist during a job, by a Lab Pack Specialist through a
scope, or through an Account Manager during a sales call. If the
situation is known to be a non emergency (i.e. non-reacting,
non-leaking, no suspected problems, etc.) the next operational
step is the compressed gas cylinder evaluation.

Lastly, Clean Harbors can be notified by a local fire
department, HazMAT squad, State Environmental Agency or EPA.
As outlined above an evaluation will be completed if it is a
non-emergency.

In the event of an emergency, Clean Harbors will need to
send a trained chemist to the site (if the Program Manager is
unavailable) to assess the situation and define the nature of the
emergency. Based upon the situation it may be dedided by the
Program Manager and Health and Safety that Clean Harbors is
qualified to handle the cylinder without outside assistance. If
it is determined that outside help and/or subcontractors
specializing in emergency response and remediation projects are
needed, the Program Manager will notify the appropriate
subcontractor to help remedy the situation.

8.2 Approaching a cylinder

Essentially, three situations exist when Clean Harbors is
first notified of a cylinder disposal request. These situations
fall into the following descriptions:
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1) Routine Storage

The cylinder is still in use in a lab or was recently taken
out of the lab and placed aside or in a storage area for
disposal.

2) Controlled Storage

The cylinder has not been used for a "while" and is in a
storage area, but has been recently handled, examined
and/or is known to be in good shape.

3) Uncontrolled S8torage

The cylinder is stored in a deserted or abandoned area or
room which has been unoccupied, and there is no relative
historical information and/or may be completely unknown.

In situations 1 and 2, the trained cylinder evaluator
(field chemist, lab pack specialist, technical service
representative, etc.) may approach the compressed gas cylinder in
level D protection to perform the initial evaluation unless there
is reason to believe there is a problem with the compressed gas
cylinder (i.e. the cylinder may be leaking, there is an unknown
odor, etc.). For any cylinder which falls in the range of
situation 3, the Program Manager and Health and sSafety must be
contacted to determine the proper protection and procedures
needed to evaluate the compressed gas cylinder.

9.0 COMPRESSED GAS CYLINDER EVALUATION

Before any individual cylinder can be evaluated, a field
chemist must perform a preliminary visual inspection to determine
that the material meets minimum gualifications for safe handling
and transportation. The criteria to evaluate for the preliminary
visual inspection includes denting, corrosion, bulging and
leaking conditions associated with the cylinder.

DENTING: The denting of cylinders may cause weakening of the
walls sufficient to make the cylinder non-transportable. If
the dent in question is deeper than one tenth (1/10) the
greatest dimension of that dent, the cylinder may be
considered non-transportable. Dents can be measured with
accurate measuring tools such as a tape measure or ruler. SEE
APPENDIX C
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When a dent with a weld as part of the dent is present, the
cylinder may be considered non-transportable if the greatest
depth of the dent is >.25 inches (6.35 mm).

CORROSION: When corrosion of the cylinder body exists there may
be an instance when this corrosion has weakened the cylinder
enough to render it non-transportable. Deep "pits" in
corrosion areas are spots which may weaken the cylinder wall
enough to cause an accidental release of gas. There are
several ways of quantifying these deep holes or pits. Pits
can be measured with accurate measuring tools such as a tape
measure or ruler.

A general guidéline for field use may be:

A)When general corrosion surrounds an area with a
deeper pit(s), the maximum pit depth should not
be greater than .042 of an inch.

B)When isolated pits are found not surrounding an
area of corrosion, the pit depth should be no
greater than .084 of an inch.

BULGING: Bulging in cylinders is a more obvious defect on a
cylinder and should be rarely encountered in normal cylinder
evaluations. This type of defect can occur by over filling a
cylinder, exposure to heat, fire, or material defects inherit
in the cylinder itself.

When a bulge in a cylinder is observed and the cause of such
defect appears to be caused by heat/fire, the cylinder shall
be deemed non-transportable if the paint/coating of the
cylinder wall is burnt or cracked off indicating the metal
comprising the cylinder has been heated to an extent by the
source of heat.

Even if no bulging occurs in this instance, the extent of
heat damage should be reported to the Cylinder Program
Manager.

In cases where over filling or defect bulges occur the
cylinder may be considered non~transportable if the bulge
defect is greater than 1% of the normal cylinder
measurements. S8EE APPENDIX D
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LEAKING: Proceed with leak testing only if no denting, bulging or
corrosion conditions exist. If any of these conditions are
present, contact the Cylinder Program Manager before
proceeding. When first inspected, if a cylinder is or
appears to be leaking, notify the generator immediately and
leave the area. Call the Program Manager and/or Health and
Safety for information on how to proceed. A leak test must
be performed on every cylinder to confirm there are no leaks.

To leak test for minute leaks, use the Snoop® liquid test
solution provided and check the areas noted in Appendix E for
any leaking that may be occurring. S8EE APPENDIX E. Do not
use the snoop for oxidizers and water reactive/soluble
material. Use pH paper for water soluble acids or bases and
use oxidizer paper for oxidizers.

Lastly, before any "Cylinder Evaluation Form" is filled out,
the cylinder valve outlet MUST be free from all apparatus and
plug type devices. This will include plugs, dispersion devices,
lab tubing and/or any device attached to the valve outlet of the
cylinder. These devices may contain an actual valve leak that
could become a problem once the cylinder is at a CHES facility.
To avoid this, the chemist on site should remove the connection
only after consultation with the gemnerator, Cylinder Program
Manager and Health & Safety. In some instances the generator may
be better equipped and/or prepared to remove these devices.
These situations should be handled on a case by case basis and
always reported to the Cylinder Program Manager and Health and
Safety.
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CYLINDER EVALUATION IN THE FIELD

Cylinder evaluation in the field is the first and most
important step in removing waste or recyclable cylinders from
generator sites. It is important that all steps are followed and
the cylinder is examined thoroughly. Following these steps will
prevent a number of problems that can occur throughout the
cylinder disposal/reclaim process.

The basic document used in the cylinder evaluation, approval
and shipping process is the Cylinder Evaluation Form. (C.E.F.)
SEE APPENDIX F. By filling this form in correctly and using it
in conjunction with the approval of the Cylinder Program Manager,
the chance for a D.0.T. violation or cylinder outlet problem will
be greatly minimized if not completely eliminated.

Plant receiving and shipping systems will follow the
information contained on this form to process the cylinder
correctly and complete the handling and disposal process.

CYLINDER EVALUATION FORM - (C.E.F.)

1- The results of the leak test, yes (leaking) or no (not
leaking) should be circled. As previously stated,
if the cylinder is leaking, the evaluation should be
terminated, the generator notified and Corporate Lab Pack
Technical Services called for information on how to proceed.
However, after you have left the area, please fill out as
much on the C.E.F. as you can and make a note from exactly
where the cylinder was leaking. Also try to note the size of
the leak by determining how quickly or slowly the leak is
bubbling (continuously or one bubble every two or three
seconds). Note if the leak can be heard.

2- C.E.F. information for generator, chemist information and job
specifics will always be filled in. The form should be
photocopied before individual cylinder information is
documented for jobs with more than one cylinder.

3- Contents of the cylinder should be written in blanks
provided. It is of utmost importance that exact chemical
constituents be identified and percentages or P.P.M. written
down. Certain calibration gas mixture’s pricing and disposal
options will be affected by this. Hazard class and/or P.B.I.
(poisonous by inhalation) determination may also be
significantly affected. If a label, tag or stencil is not
present the cylinder will be considered an unknown. This is
standard practice in the compressed gas industry.
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Question the generator to see if Binary gas mixtures
containing a flammable gas and a nonflammable gas are
considered flammable. The labeling on a cylinder will
usually be marked flammable if the mixture is considered
flammable. Consult APPENDIX G for determination of
flammability in binary gas mixtures (2 gases) if the
concentrations of the gases are known. For more than binary
gas mixtures, consult with the Cylinder Program Manager.

The poison inhalation hazard zone of some gas mixes can be
determined by using the information in APPENDICES H and I.

Dimensions of cylinders should be written on the blanks
provided on the C.E.F. As with composition, the size of the
cylinder can determine the pricing and disposal outlet of any
given cylinder. Measure the diameter (width) at the widest
part of the cylinder. Although the width is normally uniform
throughout the length, it often tapers towards the top of the
cylinder. 1In the same location, measure the circumference of
the cylinder. Measure the length of the cylinder from the
base to the area where the valve screws in. Do not include
the valve in the length! Measure to the nearest half inch,
rounding up when necessary. If weight is available from the
generator or the label, record.

The diameter and length should be measured as accurately as
possible using APPENDIX J to locate the parameters to be
measured.

Phase information is pertinent only in those materials that
can be liquefied or gaseous under pressure. Material will
usually be marked and in some cases smaller cylinders can be
tilted to get a "feel" for a liquid cylinder.

If you know who the supplier is, colors of cylinders can be
important in helping to identify the material contained in
them. The compressed gas industry has no standards of color
to be used for a given material that is contained in a
cylinder. Private gas companies may have proprietary colors
unique to their company. When used in conjunction with other
information on the cylinder, this information may allow the
Program Manager to accept or refuse a piece. SEE APPENDIX K.

WARNING: Never attempt to classify a cylinder solely on color
markings. The final decision of any cylinder should be given
to the Program Manager. This table is only to help you
provide the Cylinder Program Manager with more information to
aid his/her decision.
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Markings or symbols may be present on the cylinder body and
can provide important manufacturer information. Cylinder
symbols and markings should be on the shoulder portion of the
cylinder and should not be confused with the valve markings.
The cylinder owner’s name should be stamped on the "collar"
portion of the cylinder. At this time the manufacturer or
supplier information should also be added to the C.E.F. B8EBE
APPENDIX L.

This section can be used to illustrate any symbols that you
cannot fit into the markings section.

Compressed Gas Association (C.G.A.) outlet information is
very important .in determining the D.O.T transportability and
the facilities to which we may send material. There are a
wide variety of standard sizes of valves that may be used for
any one type material. The information for these valve
connections may be located on the side of each valve and may
or may not be preceded by the letters C.G.A.

The valves of "Lecture" sized cylinders (2" x 12") are
usually not marked. When the C.G.A. valve number is
identified, cross reference the material in APPENDIX M to see
if the cylinder valve corresponds with the material it
contains.

In the event that there is no number stamped, the C.G.A.
outlet may be determined by measuring the major diameter of
the outside valve to the thousandth place (example .825), the
number of threads per inch, the way the threads go (left or
right handed) and if the threads are on the inside or outside
of the valve. The Cylinder Program Manager may be able to
identify the cylinder valve outlet according to these
parameters. Only perform measurements if a dust cap or seal
is not in place. Do not remove equipment to take
measurements.

The pressure relief valve section of the C.E.F. should be
checked if the cylinder of concern is equipped with one.
These devices are grouped into four major categories.

FUSIBLE PLUG: Pressure relief device activated by temperature
in which the plug metal is melted or yields under heat.
(non-reclosing)

RUPTURE DISK: Pressure relief device activated by pressure
disk, set to rupture at predetermined pressure.
(non-reclosing)
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FUSIBLE PLUG/RUPTURE DISK COMBINATION: Pressure relief device
that combines both types of non-reclosing technologies.

RELIEF VALVE: Pressure relief device which is reclosing and
will allow gases to escape then reclose when predetermined
pressure level is reached again.

As with the cylinder valves the pressure relief devices
should have a burst pressure or "CG" number on them to
identify the type. Pressure relief devices are usually
located at the bottom of the valve 180 degrees from the valve
outlet. Larger cylinders (except poisonous gases) may have
more than one pressure relief device, and may have them at
either end of the cylinder. Some cylinders are not required
or are prohibited from having relief devices. Consult the
material in APPENDIX N.

The comments section should be used to describe the condition
of the cylinder and valve, the number of cylinders, any
unusual valve connections, etc. Some cylinders will be
plugged instead of valved and this should be noted here.

Shipping information is one of the most important sections of
the C.E.F.. When receiving the disposal facility information
from the Cylinder Program Manager, will indicate whether to
ship the material as waste or recyclable material.

The material will be transported to the Chicago facility on a
manifest. Labeling is either on a hazardous waste label or
non-hazardous label depending if the material is state or
RCRA regulated.

Forward C.E.F.’s to the Cylinder Program Manager for review
and approval. All information on the Cylinder Evaluation
Form(s) must be completed and approval given prior to
shipping. Incomplete information may hinder the approval,
receiving or billing of the cylinder(s).
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10.0 CYLINDER APPROVAL

The completed CEF shall be sent to the Cylinder Program
Manager for review. A cylinder cannot be taken into a Clean
Harbors facility without an approval number, which can only be
issued by the Program Manager or his designee. Key
considerations for approval or rejection are based upon the same
standards that our disposal and reclamation facilities use. Not
only will these procedures ensure that a cylinder is safe to
handle, but they will also ensure that the cylinder will be
accepted by an ultimate disposal or reclamation facility:

a. Contents Labeled - Prior to the disposition of a
cylinder, the contents must be clearly marked. The CGA.
considers product labeling, tagging or stenciling to be an
adequate means of identifying the cylinder contents (CGA,
P-1, 7). If a cylinder cannot be positively identified
through these means, it must be treated as an unknown.

b. Verificatjon of Contents - In addition to stenciling and
labeling, there are other factors which can help to confirm
the cylinder contents. For example, color schemes,
markings, lot numbers, product numbers, valve type, valve
outlet design, CGA no., pressure relief device type and
pressure rating of the cylinder.

The color scheme of a cylinder is sometimes indicative of
the contents if the supplier is known. Only suppliers such as
Matheson color code their cyinders. Also, cylinder colors for
medical gases are standardized in the industry in the U.S. and
Canada.

The CGA outlet can be important in verifying cylinder
contents. There are approximately 65 CGA outlets on the market
today, each of which is rated for certain classes of gases. Some
are rated for only one particular gas, for example, CGA 540 is
designed to be used on oxygen cylinders only. If a cylinder is
found to contain a non-conforming CGA valve outlet, this is an
indication that either the contents are different than what is
labeled, the cylinder valve was changed by the owner, or a
non-standard valve was used by the supplier. In any case,
further investigation will be required before the cylinder is
approved.

Similarly, the pressure relief device is indicative of the
cylinder contents. While many gases require pressure relief
devices by law, there are other gases that are illegal to
transport with safety relief devices.



For example, inert gases such as nitrogen, argon, xenon and
krypton require pressure relief devices to prevent dangerous
pressure buildup within the cylinder in case of overheating or
fire. On the other hand, it is illegal to use a pressure relief
device on toxic gases such as phosgene, fluorine and nitric
oxide. The logic behind the latter situation is that it would be

more dangerous to release these gases than to allow pressure to
build up within the cylinder.

The pressure rating of a cylinder does not necessarily
indicate the contents. However, if we know that the pressure
rating is low, then the cylinder should contain a liquid under
pressure as opposed to a gas under high pressure. Some examples
of frequently encountered liquids under pressure are chlorine,
propane, trimethylaluminum, triethylborane, diethylzinc,
trichlorosilane, and trifluoroacetyl chloride.

If both the supplier and the serial, product or lot number
are known, the supplier can be consulted on the possible
contents. Any reputable vendor will always take their own
cylinder back if it was not sold outright.

c) Condition of Cylinder - Title 49CFR, para. 173.34

(e) (4) requires that a cylinder be condemned when it leaks,
or when corrosion, denting, bulging, or evidence of rough
usage exists to the extent that the cylinder is likely to
be weakened appreciably. If any of these deformities
exist on a cylinder it is not legally transportable and it

should not be moved. At this point the evaluation should
be terminated.

The supplier of the cylinder or a company specializing in
cylinder remediation will be contacted to overpack, transfer,
treat on site, or otherwise handle the cylinder.

Most of the physical deformities are easily detectable.
However, leaks cannot always be detected through sight and sound.
To ensure that a cylinder is not leaking Clean Harbors field
chemists perform a leak test using SNOOP® leak detector solution
or utilize test papers (pH, oxidizer, sulfide) during every
cylinder evaluation.

d) Condition of Valve - A working valve is required by
disposal facilities for the emptying of contents. Although
a valve should not be opened to check the condition, it
should be evaluated for corrosion, leaks, and
disfigurement. It should also be checked for o0il, grease,
or other foreign matter on or near the valve, the presence
of which could cause incompatibility with the contents.
Lastly, the absence of a valve or the replacement of one
with a plug should be noted.
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11.0 CYLINDER PACKAGING AND TRANSPORTATION

11.1 Packing and Movement

Lecture bottles, lecture spheres or other cylinders not
equipped with a protective cap should be packaged upright in
strong wooden boxes. The cylinders should be surrounded by
vermiculite to prevent the valve from jarring against the side of
the box in transit. Containers should be moved to the transport
vehicle by means of a fork 1lift, drum cart or by carrying.

Small, medium and full sized cylinders need not be
overpacked into containers provided a valve cover is in place.
Cylinders not having valve covers or other valve protection
sufficient to protect the valve from deformation and breakage
resulting from a drop of 7 feet or more onto a concrete floor
must not be transported until a valve cover can be obtained and
secured to the cylinder. Even if the cylinder has a valve cap,
Clean Harbors recommends the cylinders be placed in appropriate
sized containers (16, 30 or 55 gallon drums) surrounded with
vermiculite as added protection. Full size cylinders should be
moved to the transport vehicle by means of a cylinder cart or a
two-wheeled dolly if one is present at the customer’s site. A
drum cart may be utilized if neither of these options is
available. Make sure the cylinder is secured to the cart to
prevent its falling.

11.2 8Securing in Truck

Lecture bottles or compressed gas cylinders that are
overpacked into boxes, kilns or drums should be loaded on the end
of the truck closest to the rear door and should be secured with
load locks. (Refer to section 11.3 for loading compatibility
guidelines).

Full size cylinders should also be loaded as close to the
rear door as possible. Cylinders should be secured upright to
the side wall of the truck box using two ratchet straps. Hooks
for the straps should be affixed to the wall at approximately 18
inches and 48 inches from the floor. In cases where more than 1
full size cylinder will be loaded, cylinders should still be
secured upright and against the side wall next to one another.
If ratchet straps are not available, the cylinder laid on its
side and can be strapped to a pallet. Another option, only to be
used as a last resort, is to place the cylinder in a drum and
surround with vermiculite. Care must be taken to avoid back
strain if handling the cylinder and placing it in a drum.



11.3 Transportation

Properly packaged and secured cylinders should be
transported according to the segregation table for hazardous
materials found in 49CFR 174.81 (d).

nyY" INDICATES THAT MATERIALS CANNOT BE TRANSPORTED TOGETHER.

"0o" INDICATES THAT THE MATERIALS CANNOT BE TRANSPORTED
TOGETHER UNLESS SEPARATED BY A 4 FOOT BUFFER ZONE IN ALL

DIRECTIONS.

A BLANK SPACE IN THE TABLE INDICATES THAT NO RESTRICTIONS
APPLY.
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12.0 CYLINDER RECEIVING AND WAREHOUSING
12.1 Removal of Cylinders from Trucks

As discussed earlier, all compressed gas cylinders present
both chemical and physical hazards. Both hazards must be
considered individually when trucks containing cylinders are
offloaded. An inspection of the load paperwork by the receiving
chemist must be conducted before the truck is entered for
offloading. The paperwork will list all contents of the vehicle.
This procedure will act as an indicator of any possible hazardous
situations to look for upon entering the truck.

Chemical Hazards

All Clean Harbors truck boxes are continuously vented
through two port holes located on each side of the truck.
These vents will tend to alleviate the possible build up of any
chemically hazardous atmospheres resulting from potentially
damaged containers through transport. For this reason, all
trucks containing pre-evaluated cylinders, cylinders which have
passed the acceptance criteria previously designated by this
guideline may be entered under level D protection. If there is
any indication of a possibly dangerous atmosphere, i.e. fumes,
stench, etc., the truck will be immediately evacuated and the
contingency plan of Section 13.0 will be activated.

Physical Hazards

After it is confirmed that the contents of the truck do not
present chemical hazards, the truck may be physically offloaded.
All boxes or 5, 16, 30, and 55 gallon drums containing cylinders
may be offloaded utilizing common practice. All cylinders which
are not containerized must be unloaded utilizing a cylinder cart.
The cylinder must first be unstrapped from the truck and then
tilted and placed on the cylinder cart platform. If additional
cylinders areon the truck, they must be restrapped until they are
unloaded. After it is secured to the cylinder cart utilizing its
strapping device, it may be rolled into the warehouse for
placement into storage.

12.2 Placement into Storage
After each cylinder has been removed from the truck, it
must be re-inspected before it is placed into storage. A plant

Lab Pack Chemist will perform a secondary evaluation consisting
of the following:
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a) Visual inspection confirming the Cylinder Evaluation
Form data, previously completed during the initial
evaluation of the cylinder.

b) Leak test.

If the initial Cylinder Evalution Form is deemed 100%
accurate and if it is again confirmed there are no leaks in the
cylinder then it may be placed in storage.

Storage methods must be consistent with RCRA and the NFPA
Gas Cylinder Segregation Requirement which states that
incompatible gases must be stored 20 feet away from each other,
or separated by a five foot high barrier of non combustible
materials having a fire resistance rating of at least one half
hour. Please refer to the table below: '

Gas Hazard Non- ox Flam Pyro Toxic
Category v flam
Toxic C 20ft 20ft 20ft -
Pyrophoric Cc 20ft 20ft —— 20ft
Flammable C 20ft -——— 20ft 20ft
Oxidizing C —-—— 20ft 20ft 20ft
Non-flam - c C c Cc
C=compatible

Flammable and non-flammable cylinders can be stored in a
4’x 4'x 6’ metal cage. Full sized cylinders are stored upright
and chained to the side of the cage. Corrosive, toxic,
pyrophoric and oxidizing gases are stored in chemically
compatible rows with lab pack materials. Those cylinders that
were small enough to overpack are left in their box, pail, kiln
pack or drum and palletized. Full sized cylinders are stored at
the back of their chemically compatible row, chained to the wall
or fixed structured.

13.0 CONTINGENCY PLAN
13.1 General considerations

Contingency planning will encompass the three locations
that cylinders will be found; the generator site, in transit and
at the Clean Harbors facility. These procedures are to be
followed for every leaking, reacting or problem cylinder that is
detected.
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13.2 Cylinder at generator site

If a leaking cylinder is found at a generator site,
immediately evacuate the area. Contact the generator so that
he/she may implement their own contingency plan.

_ Gather as much information as possible on the cylinder,
i.e., gas name, MSDS(s), how long has the cylinder been in that
location and when was the last time anyone was near it.

Call into the Cylinder Program Manager and Health and
Safety with all the information and describe the scenario.
Different gases will require a different plan of action,
therefore it is pertinent to gather as much information as
possible.

The on site chemists will take no further action unless
instructed to do so by CHES. The Program Manager will work with
Corporate Health and Safety to develop a plan of action and
proceed with generator approval.

13.3 Cylinder in transit

If a leaking cylinder is found on any vehicle, evacuate the
truck body immediately. Collect the shipping papers and any
other paper work pertaining to the cylinder from the truck if it
is safe to do so. If it is safe for the driver to do so, the
Compressed Gas Association recommends driving the truck to an
unpopulated area before evacuating the vehicle.

Call the Program Manager from an upwind location with all
the information and describe the scenario. Note what the
suspected gas is and how long the driver has been driving.
Different gases will require a different plan of action,
therefore it is pertinent to gather as much information as
possible.

The on site driver will take no further action unless
instructed to do so by CHES. The Program Manager and Corporate
Health and Safety will develop a plan of action and dispatch an
emergency team or subcontract the appropriate cylinder
remediation company.
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13.4 Cylinder at the Clean Harbors of Chicago, Inc. facility

If a leaking cylinder is found at the facility then the
facility’s contingency plan will be activated.

13.4.1 Level of PPE
The level of personal protective equipment will be decided
by the emergency coordinator once the chemical constituent of the

cylinder is known and Corporate Health and Safety has been
consulted.
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13.4.4 Use of other companies

If at any time CHI feels that it needs additional help
there are other companies that may be consulted:

CONSULTANTS

Wayne Sanborn

85 Church Street

West Newbury, MA 01985
Tel/Fax (508) 363-2049

Al Mossman

ALM Safety Associates, Inc.
65 Sarazen Street

Saratoga Springs, NY 12866
Tel. (518) 583-2528

Fax. (518) 583-2539

Neal Langerman

Chemical Safety Associates, Inc.
9163 Chesapeake Drive

San Diego, CA 92123

Tel. (619) 565-0302

Fax. (619) 565-6267

S8UBCONTRACTORS

Emergency Technical Services Corp.
711 West Morse Ave.

Schaumburg, IL 60193

Tel. (708) 980-3872

Fax. (708) 980-3057

Contact: Irv Kraut/Tom Rusthoven

Earth Resources Corporation (ERC)
1227 Marshall Farms Road

FL 34761

Tel. (407) 877-0877

Fax. (407) 877-3622

Contact: Norm Abramson/Bob McBride

Ocoee,

Integrated Environmental Services, Inc.

1464 Chatthoochee Avenue, NW
Atlanta, GA 30318

Tel. (404) 352-2001

Fax. (404) 352-307

Contact: Keith Jolly
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(ETSC)

Mel Vasi

4 Hampton Place
Nutley, NJ 07110
Tel. (201) 661-0669

Chemcept, Inc.
P.0O. Box 97

11 Round Lake Rd.
Round Lake,
Tel. (518) 899-9837
Fax. (518) 899-9841
Contact: Dan Ferris
or Kevin Ritter

REMTC
133 Route 206

Branchville, NJ 07826

Tel. (201) 948-0270

Fax. (201) 948-5972

Contact: Fred
Hoverkamp

N.E.M.S.
3720 Holland Road
Suite 103

Virg. Beach, VA 23452

Tel. (804) 486-6367

Fax. (804) 463-4876

Contact: Fred
Ungaretta
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CYLINDER OVERPACK EXPERT

Eugene Ngai

Solkatronic Chemicals Inc.
30 Two Bridges Road
Fairfield, NJ 07004-1530
Tel. (201) 882-7900

Fax. (201) 882~7967

14.0 PROGRAM RE-EVALUATION

Program re-evaluation will be performed on an as needed
basis by the Corporate Lab Pack Safety Committee when new

information may have an impact on the compressed gas cylinder
program. '
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APPENDIX A
LIST OF CYLINDERS NOT ACCEPTABLE AT CLEAN HARBORS:
TO BE DIRECTLY SHIPPED OR HANDLED BY A SUBCONTRACTOR



CYLINDERS NOT ACCEPTABLE AT CLEAN HARBORS
FACILITIES: TO BE DIRECTLY SHIPPED AND/OR

HANDLED BY A SUBCONTRACTOR REASON(S)
ARSINE 2.3, ZONE A
CARBONYL CHLORIDE (PHOSGENE) 2.3, ZONE A
CHLORINE PENTAFLUORIDE 2.3, ZONE A
CYANOGEN RESTRICTED FROM NATICK
CYANOGEN CHLORIDE 2.3, ZONE A
DIBORANE 2.3, ZONE A
DINITROGEN TETROXIDE (NITROGEN DIOXIDE) 2.3, ZONE A
FLUORINE ’ 2.3, ZONE A
GERMANE 2.3, ZONE A
HYDROGEN CYANIDE 2.3, ZONE A
HYDROGEN FLUORIDE HEALTH AND SAFETY
HYDROGEN SELENIDE 2.3, ZONE A
HYDROGEN—SUEFIBE —RESTRICTEDTFROMNATICK
NICKEL CARBONYL NO OUTLET

NITRIC OXIDE 2.3, ZONE A
NITROGEN TRIOXIDE 2.3, ZONE A
OXYGEN DIFLUORIDE 2.3, ZONE A
PHOSPHINE 2.3, ZONE A
PHOSPHOROUS PENTAFLUORIDE 2.3, ZONE A
SELENIUM HEXAFLUORIDE 2.3, ZONE A
SULFOTEPP 2.3, ZONE A
TELLURIUM HEXAFLUORIDE 2.3, ZONE A



Clean Harbors Services, Inc.
11800 S. Stony Island Ave.
Chicago, IL 60617

EPA ID No. ILD000608471

RCRA Part B License
Request for Permit
April 19, 2003
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ENVIRONMENTAL SERVICES, INC.

11800 South Stony Island Avenue
Chicago, IL 60617

773.646.6202
Fax 773-646-6381

www.cleanharbors.com

October 25, 2004

Olive-Harvey College
10001 S. Woodlawn Avenue
Chicago, IL 60628

Dear Sir or Madam:

Clean Harbors Services, Inc. (CHSI) is submitting a copy of the Technical Deficiencies
to the facility’s RCRA Part B permit application submitted May 7, 2003. Please make
this available with the RCRA Part B application for public viewing during the renewal
period. If a member of the public requests to view the Part B permit renewal, please
allow them to view the application. CHSI will have a public meeting on the Part B
permit at Olive-Harvey College during the renewal period. If you have any questions
concerning the submittal, please contact me at (773) 646-6202, x233.

Sincerely,

gz

ames R. Laubsted
Facility Compliance Manager

“People and Technolooy Creatine a Better Funvivonment”



leanHarbors” -

SERVICES, INC.
11800 SOUTH STONY ISLAND AVENUE « CHICAGO, IL 60617
(773) 646-5111 » FAX (773) 646-0026
Visit our Website at www.cleanharbors.com

November 7, 2001

Mr. Mark A. Schollenberger, P.E.

[1linois Environmental Protection Agency
Bureau of Land - Permit Section

1021 North Grand Avenue East
Springfield, IL 62794-9276

Dear Mr. Schollenberger:

Clean Harbors Services, Inc. (CHSI) submitted a Class 2 permit modification
request to the facility’s RCRA Part B Permit on October 22, 2001 for authority to wet

black powder and six other changes. CHSI is submitting additional information
concerning the wetting of black powder.

CHSI intends to use approximately 100 square feet of polyethylene as a cover on
the floor of the staging area (Unit R1) in case of spillage of the black powder during the
operation. After wetting of the black powder, CHSI will roll-up the polyethylene and
dispose of with the black powder or decontaminate by removing any visible
contamination through lifting the polyethylene to collect and remove any powder. If
necessary to remove contamination, water will be sprayed onto the polyethylene and
collected and added to the black powder. If decontaminated, the polyethylene will be
sent out with the facility garbage.

If the polyethylene should tear during the operation, the polyethylene will be
removed upon completion of the operation. And handled as in the above paragraph. The
staging area will be washed with water to collect any powder which may have gone
through the tear. This water would be disposed of with the black powder.

[f you have any questions or require additional information, please contact me at
(773) 646-6202, x233.

Sincerely.

7 &

James R. Laubsted
‘acility Compliance Manager

“People and Technology Protecting and Restoring America’s Environment”’



SPRINKLER SYSTEM HYDRAULIC ANALYSIS Page 1
DATE: 2/18/2004 J:\73120 - CLEAN HARBOR DESIGN\CALCULATIONS\73120BLD42.SDF
JOB TITLE: CLEAN HARBOR BLD 42 FOAM / WATER
WATER SUPPLY DATA

SOURCE STATIC RESID. FLOW AVAIL. TOTAL REQ'D
NODE PRESS. PRESS. d PRESS. @ DEMAND PRESS.
TAG (PST) (PSTI) (GPM) (PST) (GPM) (PST)

SOURCE 150.0 81.2 2250.0 138.9 840.7 83.3

AGGREGATE FLOW ANALYSIS:

TOTAL FLOW AT SOURCE 840.7 GFM

TOTAL HOSE STREAM ALLOWANCE AT SOURCE 0.0 GPM

OTHER HOSE STREAM ALLOWANCES 500.0 GPM

TOTAL DISCHARGE FROM ACTIVE SPRINKLERS 340.7 GPM

NODE ANALYSIS DATA

. DENSITY
NODE TAG ELEVATION NODE TYPE PRESSURE DISCHARGE AREA REQ. ACT.
(E'T) (PSI) (GPM) (FT™2) (GPM/FT"2)

SOURCE 102.0 SOURCE 83.3 840.7 e
FP1 102.0 - - - - 83.1 - - - - - - - - = - - -
FP2 102.0 - - - - 70.1 - - - - - - - - = - - =
FP3 101.0 - - - - 70.1 - - - - - - - - - = - -
UGl 96.0 - - - - 71.9 - - - - - - - - = - - -
UG2 96.0 - - - - 71.4 - - - - - - - - = = = -
UG3 96.0 HOSE STREAM 71.3 500.0 - - - = = = = = =
UuG4 101.0 - - - - 69.0 - = - - - = = - = = =
1 102.5 - - - - 68.3 - - - - - = - - - - - -
2 102.5 - - - - 68.2 - - = - - - - - = - - -
3 102.5 - - - - 68.2 - - - - - - - - - - - -
TOR 109.3 - - - - 59.9 - - - - - - = - = = = -
200 111.0 - - - - 28.7 - - = - - - - - - - - -
200A 112.0 K= 5.60 26.2 28.7 83.0 0.300 0.345
200B 112.0 K= 5.60 24.2 27.6 83.0 0.300 0.332
200C 112.0 K= 5.60 22.4 26.5 83.0 0.300 0.319
200D 112.0 K= 5.60 20.4 25.3 83.0 0.300 0.305
201 111.0 - - - - 27.2 - - - - - - - = - - -
201A . 112.0 K= 5.60 24.8 27.9 67.0 0.300 0.417
201B 112.0 K= 5.60 24.1 27.5 67.0 0.300 0.411
201cC 112.0 K= 5.60 18.1 24.5 67.0 0.300 0.365
201D 112.0 K= 5.60 17.9 23.7 67.0 0.300 0.353
201E 112.0 K= 5.60 16.6 22.8 67.0 0.300 0.341
202 111.0 - - - - 26.8 - - - -—- = - - = - = =
202A 112.0 K= 5.60 25.4 28.2 83.0 0.300 0.340
202B 112.0 K= 5.60 23.5 27.1 83.0 0.300 0.327
202¢C 112.0 K= 5.60 21.6 26.0 83.0 0.300 0.314
202D 112.0 K= 5.60 19.8 24.9 83.0 0.300 0.300




SPRINKLER SYSTEM HYDRAULIC ANALYSIS Page 2
DATE: 2/18/2004 J:\73120 - CLEAN HARBOR DESIGN\CALCULATTONS\73120BLD42.SDF
JOB TITLE: CLEAN HARBOR BLD 42 FOAM / WATER
PIPE DATA
PIPE TAG Q(GPM) DIA(IN) LENGTH PRESS .
END ELEV. NOZ. PT DISC. VEL(FPS) HW(C) (F'T) SUM.
NODES (F'T) (K) (PSI) (GPM) FL/FT (PSI)

Pipe: FP1 840.7  7.981 PL 4.50 PF 0.1
SOURCE 102.0 SRCE  83.3 (N/A) 5.4 120 FTG L PE 0.0
FP1 102.0 0.0 83.1 0.0 0.007 TL 17.50 PV

Pipe: FP2 FIXED PRESSURE LOSS DEVICE
FP1 102.0 0.0 83.1 0.0 13.0 psi, 840.7 gpm
FP2 102.0 0.0 70.1 0.0

Pipe: FP3 840.7  7.981 PL 24.50 PF 0.5
FP2 102.0 0.0 70.1 0.0 5.4 120 FTG 3L2G PE 0.4
FP3 101.0 0.0 70.1 0.0 0.007 TL  71.50 PV

Pipe: UGL 840.7  7.981 PL  30.00 PF 0.4
FP3 101.0 0.0 70.1 0.0 5.4 140 FTG 2LG PE 2.2
UG1 96.0 0.0 71.9 0.0 0.005 TL  69.90 PV

Pipe: UG2 840.7 10.020 PL 175.00 PF 0.5
UGl 96.0 0.0 71.9 0.0 3.4 140 FTG 2TG PE 0.0
UG2 96.0 0.0 71.4 0.0 0.002 TL 314.65 PV

Pipe: UG3 840.7 10.020 PL  30.00 PF 0.0
UG2 96.0 0.0 71.4 0.0 3.4 140 FTG ---— PE 0.0
UG3 96.0 H.S. 71.3 500.0 0.002 TL  30.00 PV

Pipe: UG4 340.7 7.981 PL  65.00 PF 0.1
UG3 96.0 H.S. 71.3 500.0 2.2 140 FTG T2L PE ~2.2
UG4 101.0 0.0  69.0 0.0 0.001 TL 146.13 PV

Pipe: 1 340.7  6.065 PL 5.50 PF 0.1
UG4 101.0 0.0  69.0 0.0 3.8 120 FTG 2LG PE -0.6
1 102.5 0.0 68.3 0.0 0.005 TL  26.50 PV

Pipe: 2 340.7  6.065 PL 3.00 PF 0.0
1 102.5 0.0  68.3 0.0 3.8 120 FTG --—— PE 0.0
2 102.5 0.0  68.2 0.0 0.005 TL 3.00 PV

Pipe: 3 340.7  6.065 PL 2.00 PF 0.0
2 102.5 0.0 68.2 0.0 3.8 120 FTG ---— PE 0.0
3 102.5 0.0  68.2 0.0 0.005 TL 2.00 PV

Pipe: TOR 340.7 3.068 PL 6.83 PF 5.4
3 102.5 0.0 68.2 0.0 14.8 120 FTG LE PE -2.9
TOR 109.3 0.0 59.9 0.0 0.133 TL  40.83 PV

Pipe: 200 340.7 2.469 PL  44.61 PF 30.4
TOR 109.3 0.0 59.9 0.0 22.8 120 FTG TALB PE 0.7
200 111.0 0.0  28.7 0.0 0.382 TL  79.61 PV



SPRINKLER SYSTEM HYDRAULIC ANALYSIS Page 3
DATE: 2/18/2004 J:\73120 - CLEAN HARBOR DESIGN\CALCULATIONS\73120BLD42.SDF
JOB TITLE: CLEAN HARBOR BLD 42 FOAM / WATER

PIPE TAG Q(GPM) DIA(IN) LENGTH PRESS.
END ELEV. NOZ. PT DISC. VEL(FPS3) HW(C) (EF'T) SUM.
NODES (FT) (K) (PSI) (GPM) FL/FT (PSI)

Pipe: 200A 108.0 2.067 PL 4.25 PF 2.1
200 111.0 0.0 28.7 0.0 10.3 120 FTG EN PE -0.4
200A 112.0 5.6 26.2 28.7 0.108 TL 19.25 PV

Pipe: 200B 79.4 1.610 PL 9.50 PF 2.0
200A 112.0 5.6 26.2 28.7 12.5 120 FTG -——— PE 0.0
200B 112.0 5.6 24.2 27.6 0.207 TL 9.50 PV

Pipe: 200C 51.8 1.380 PL 9.50 PF 1.9
200B 112.0 5.6 24.2 27.6 11.1 120 FTG ---— PE 0.0
200c¢ 112.0 5.6 22.4 26.5 0.19¢ TL 9.50 PV

Pipe: 200D 25.3 1.04%9 pPL 9.50 PF 1.8
200C 112.0 5.6 22.4 26.5 9.4 120 FTIG -——-— PE 0.0
200D 112.0 5.6 20.4 25.3 0.201 TL 9.50 pv

Pipe: 201 232.7 2.469 PL 8.25 PF 1.6
200 111.0 0.0 28.7 0.0 15.6 120 FTG ---— PE 0.0
201 111.0 0.0 27.2 0.0 0.189 TL 8.25 PV

Pipe: 201A 126.4 2.067 PL 3.17 PF 1.9
201 111.0 0.0 27.2 0.0 12.1 120 FTG N PE -0.4
201A 112.0 5.6 24.8 27.9 0.145 TL 13.17 PV

Pipe: 201B 98.5 2.067 PL 7.66 PF 0.7
201Aa 112.0 5.6 24.8 27.9 9.4 120 FTIG ---- PE 0.0
201B 112.0 5.6 24.1 27.5 0.081 TL 7.66 PV

Pipe: 201C 71.0 1.610 PL 13.83 PF 5.0
201B 112.0 5.6 24.1 27.5 11.2 120 FTG 4E PE 0.0
201cC 112.0 5.6 19.1 24.5 0.168 TL 29.83 PV

Pipe: 201D 46.5 1.380 PL 7.66 PF 1.2
201cC 112.0 5.6 19.1 24.5 10.0 120 FTG -—-— PE 0.0
201D 112.0 5.6 17.9 23.7 0.163 TL 7.66 PV

Pipe: 201E 22.8 1.049 PL 7.66 PF 1.3
201D 112.0 5.6 17.9 23.7 8.5 120 FTIG -—-—— PE 0.0
201E 112.0 5.6 16.6 22.8 0.166 TL 7.66 PV

Pipe: 202 106.3 2.469 PL 9.25 PF 0.4
201 111.0 0.0 27.2 0.0 7.1 120 FTIG —-—-—— PE 0.0
202 111.0 0.0 26.8 0.0 0.044 TL 9.25 PV

Pipe: 202A 106.3 2.067 PL 4.25 PF 1.0
202 111.0 0.0 26.8 0.0 10.2 120 FTG E PE -0.4
202A 112.0 5.6 25.4 28.2 0.105 TL 9.25 PV



SPRINKLER SYSTEM HYDRAULIC ANALYSIS Page 4
DATE: 2/18/2004 J:\73120 - CLEAN HARBOR DESIGN\CALCULATIONS\73120BLD42.SDF
JOB TITLE: CLEAN HARBOR BLD 42 FOAM / WATER

PIPE TAG Q (GPM) DIA(IN) LENGTH PRESS.
END ELEV. NOZ. PT DISC. VEL(FPS) HW(C) (FT) SUM.
NODES (FT) (K) (PSI) (GPM) FL/FT (PSI)
Pipe: 202B 78.1 1.610 PL 9.50 PF 1.9
202A 112.0 5.6 25.4 28.2 12.3 120 ETG ---- PE 0.0
202B 112.0 5.6 23.5 27.1 0.201 TL 9.50 PV
Pipe: 202C 50.9 1.380 PL 9.50 PF 1.8
202B 112.0 5.6 23.5 27.1 10.¢9 120 EFTG -——— PE 0.0
202C 112.0 5.6 21.6 26.0 0.193 TL 9.50 PV
Pipe: 202D 24.9 1.049 PL 9.50 PF 1.9
202C 112.0 5.6 21.6 26.0 9.2 120 FTG ---— PE 0.0
202D 112.0 5.6 19.8 24.9 0.195 TL 9.50 PV
NOTES:
(1) Calculations were performed by the HASS 7.5 computer program
under license no. 2705002620 granted by
HRS Systems, Inc.
4792 LaVista Road
Tucker, GA 30084
(2) The system has been calculated to provide an average
imbalance at each node of 0.003 gpm and a maximum
imbalance at any node of 0.076 gpm.
(3) Total pressure at each node 1is used in balancing the system.
Maximum water velocity is 22.8 ft/sec at pipe 200.
(4) PIPE FITTINGS TABLE
Pipe Table Name: SPHZ.PIP
PAGE: A MATERIAL: S40 HWC: 120
Diameter Eqguivalent Fitting Lengths in Feet
(in) B T L c B G A D N
E11l Tee LngEll ChkVlv BIfyVlv GatVlv RACV1v RDPV1v NPTee
F H I J K

45811 VDLV1v VDPV1v VACV1v RDLV1wv

1.049 2.00 5.00 2.00 5.00 6.00 1.009998.009998.00 5.00
1.00 10.00 1.60 10.00 17.10

1.380 3.00 6.00 2.00 7.00 6.00 1.0099%99.009999.00 6.00
1.00 10.00 1.60 10.00 17.10

1.610 4.00 8.00 2.00 9.00 6.00 1.009999.009999.00 8.00
2.00 10.00 1.60 10.00 17.10

2.067 5.00 10.00 3.00 11.00 6.00 1.009899.009999.00 10.00
2.00 18.00 1.60 10.00 17.10

2.469 6.00 12.00 4.00 14.00 7.00 1.00 7.70 9.50 12.00
3.009988.00 1.60 10.00 17.10



SPRINKLER SYSTEM HYDRAULIC ANALYSIS

Page 5

DATE: 2/18/2004 J:\73120 - CLEAN HARBOR DESIGN\CALCULATIONS\73120BLD42.SDF

JOB TITLE: CLEAN HARBOR BLD 42 FOAM
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1.00 21.509999.00 15.00

3.00 27.00 47.00 30.00

4.00 29.009999.00 35.00

5.009999.009999.00 50.00
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DISPERSION TANK

THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Design Data
Nominal Capacity 1,493 Gals.
Operating Capacity 1,225 Gals.
Tank Diameter x shell height 6x5 Feet
Material of Construction Carbon Steel Some of the Tank Data
Year Built 1995 and thickness data is per
Allowable Maximum Working Pressure 15 psig. Construction Certification
Actual working Pressure Atmospheric Report for Unit 43,
Specific Gravity of Content 1.8 submitted 9/15/95.
Material Thicknesses (inches) Top Sheil Cone Bottom
Per ASME Code, Section VI 0.375 0.1875 0.1875
As Built per Shar=T 0.75 0.375 0.375
Tank Bottom Modified in Year 2000 =T 0.5
Established Retirement Thickness
Without Corrosion allowance = A 0.1875 0.1875 0.1875
UT Test Data Average |Minimum Average (Minimum Average |[Minimum
Year 1997 0.755 0.752 0.35 0.328 0.308 0.297
Year 1998 0.326 0.306 0.33 0.298 0.341 0.332 See Note 3
Year 1999 0.752 0.724 0.347 0.32 0.245 0.208
Year 2000 0.324 0.32 0.283 0.318 0.498 0.496| | See notes 3 & 4
Year 2001 0.75 0.75 0.292 0.274 0.423 0.414 See Note 4
Year 2002 0.318 0.318 0.321 0.321 0.491 0.491| [ See Notes 3 & 4
Year 2003 0.316 0.316 0.32 0.32 0.487 0.487| [See Notes 3 & 4
Lowest Readings
Average thickness = C 0.316 | 0.283 | 0.423
Test reading = D 0.306| ‘ 0.274| O.414|




Maximum Thickness loss when compared to
estimated as-built thickness

based on lowest average reading=E = (T - C)

l

0.434

| 0.092

o7

based on lowest test reading = F = (T - D)

Corrosion Rate (2003-1995) over 8 yrs. For
Top and Shell and 3 yrs for bottom

O.444|

0.101|

0.086|

Ininiyr=G=E/8 [ 0.05425 | 0.0115 | 0.025667 See Note 3 & 4
Ininfyr=H=F/8 0.0555] 0.012625| 0.028667| | See Note 3 & 4
In Millsfyr.| | 54.3| 555 | 11.5] 12.6] | 25.7] 28.7|
Life Expectancy
Based on lowest average reading = (C-A)/G | 2 | 8 | 9

Based on lowest test reading = (D-A)/H

|Projected year of retirement |

Notes:

|7l

‘ 8 |

1 Tank is Designed per ASME section VIII, division |, 1992 Edition, 1993 addendum. Design pressure is 15 psig at 150 deg. F.

2 Tank has a dish bottom and dish top.

3 Thickness dat for the Top of the tank seems erronious. This has occurred in four of the seven years. However, the
data has been used "as-is" in the analysis. Recommend Thickness be verified before putting the tank in service.

4 Tank bottom was replaced in year 2000, due to errosion damaged caused by a piece of metal cought in between the rake
and the tank bottom. Corrosion rate is determined based on the new tank bottom and the years of service since 2000.
At the upper level of the shell, a 0.375 inch thick and 12 inches wide band was installed. Therefore, the thickness
data from the area shows up much higher than the rest of the shell. To avoid skewing of the data, the thickness
data from this area has not been used in calculating the average thickness of the shell.

5 As indicated in Note 3, above, tank top thickness data seems to be wrong. Howver, the life expectancy is

determined based on the data available. Tank has been out of service from 05/2003.
Data for 2002 and 2003 is available as "average values" only. Hence the average and minimum values are identical.

Recommend verifying the thicknesses prior to putting the tank back info service.

See Note 5|




6 Minimum and average thickness are obtained from UT test reports for respective years.

7 Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per
category has been selected to develop a maximum corrosion rate.

8 For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest
reading has been assumed to have occurred over the life of the tank.

9 Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

# Corrosion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness
and secondly based on lowest individual reading.

# After calculating all six possible life expectancies, the retirement year has been established based on the lowest
life expectancy of the six.



OVERFLOW TANK

THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Design Data
Nominal Capacity 311 Gals.
Operating Capacity 275 Gals.
Tank Diameter x shell height 2.5x75 Feet
Material of Construction Carbon Steel Some of the Tank Data
Year Built 1995 and the initial thickness
Allowable Maximum Working Pressure 15 psig. data is per Construction
Actual working Pressure Atmospheric Certification Report for
Specific Gravity of Content 1.8 Unit 43
Material Thicknesses (inches) Top Shell Cone Bottom
Per ASME Code, Section Vil 0.1875 0.1875 0.1875
As Built per Shar=T 0.375 0.375 0.375
Established Retirement Thickness
Without Corrosion allowance = A 0.1875 0.1875 0.1875
UT Test Data Average |Minimum Average |[Minimum Average |Minimum
Year 1997 0.354 0.347 0.382 0.372 0.379 0.368
Year 1998 0.374 0.367 0.373 0.371 0.375 0.369
Year 1999 0.372 0.368 0.371 0.368 0.374 0.374
Year 2000 0.38 0.38 0.377 0.372 0.359 0.356
Year 2001 0.368 0.368 0.372 0.368 0.355 0.352
Year 2002 0.369 0.369 0.368 0.368 0.371 0.371
Year 2003 0.368 0.368 0.366 0.366 0.37 0.37
Lowest Readings
Average thickness = C 0.354 | 0.366 | 0.355
Test reading = D O.347| 0.366| 0.352|




Maximum Thickness loss when compared to
estimated as-built thickness

based on lowest average reading = E = (T - C)

| 0.021

| 0.009

[ 0.02

based on lowest test reading=F = (T - D)

Corrosion Rate (2003-1995) over 8 yrs.

0.028|

0.009[

0.023|

Ininfyr=G=E/8 [ 0.002625 | 0.001125 [ 0.0025
Ininfyr=H=F/8 0.0035| 0.001125| 0.002875|
In Millsfyr.] | 2.6] 3.5 | 1.1] 1.1] | 2.5] 2.9]
Life Expectancy
Based on lowest average reading = (C-A)/G| | 63 | 159 l 67

Based on lowest test reading = (D-A)/H

| 159]

[ 57]

|Projected year of retirement J

Notes:

1 Tank is Designed per ASME section VIII, division 1, 1992 Edition, 1993 addendum. Design pressure is 15 psig at 150 deg. F.

2 Tank has a cone bottom and dish top.

3 Tank has been out of service from 05/2003.

4 Data for 2002 and 2003 is available as "average values" only. Hence the average and minimum values are identical.
Recommend verifying the thicknesses prior to putting the tank back into service.

5 Minimum and average thickness are obtained from UT test reports for respective years.

6 Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per
category has been selected to develop a maximum corrosion rate.

7 For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest
reading has been assumed to have occurred over the life of the tank.

8 Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

9 Corrosion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness
and secondly based on lowest individual reading.

10 After calculating all six possible life expectancies, the retirement year has been established based on the lowest

life expectancy of the six.



Appendix D-56
Structural Calculations for Unit X



Clean Harbors Services, Inc.

Truck Loading/Unloading Pad — Unit X

Loading: Illinois Department of Transportation

A.

Standard Highway Loading of H20-S16-44

Data for Trailer
Axle Load = 42,000# - Dual Wheel Loading
Wheel Spacing — 187 x 56” x 18”
No. of Wheels per Axle =4
Tire Inflation Pressure = 100 psi
Tire Contact Area = 42,000# = 105 sq.in.
4x 100
Subgrade and Concrete Data:
Concrete Flexural Strength MR = 640 psi @ 28 days

Design

Safety Factor =2.0

Concrete Working Stress (WS)

WS = MR/SF = 640/2 =320 psi

Equivalent Single-Wheel from Fig. 4 (See Sheet #2)

=.775 x 42,000 = 32,550 #

Slab Stress per 1000# of Axle Load

=WS/Axle Load = 320/32.55 = 9.83 psi

From Fig. 3 (See Sheet #3)

Slab Thickness Required = 8.75” < 10” OK

Reinforcement

A=2xLxW=2x70x125=0.37 sq.in.
2xf 2 x 24,000

Use #4 @ 12” c.c Top and Bottom
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Appendix D-57
Industrial Hygiene Certification



ENVIRONMENTAL SERVICES, INC.

4879 SPRING GROVE AVENUE « CINCINNATI, OH 45232
(513)681-5738+ FAX (513) 681-7523

Visit our Website at www.cleanharbors.com

October 1, 2004
RE: Lab Pack Pour Off Operation

James Laubsted

Senior Manager, Compliance

Clean Harbors Environmental Services
1180 S. Stony Island Avenue

Chicago, IL 60617

Dear Mr. Laubsted,

I appreciate the opportunity to discuss the ventilation provided for the Lab Pack Pour Off process enclosure. I realize
there may be concerns that the capture velocity at the face of the enclosure (an area of approximately 4’ x 10’) may
compromise the adequacy of the ventilation. [ have looked at representative face velocity measurement reports for both
the Lab Pack Pour Off as well as the Waste Water Treatment enclosures. Both of these process enclosures show face
capture velocities predominantly in the low 200 fpm area. While it is true that accepted practice for typical Laboratory
hoods recommends capture velocities lower than those of your process enclosures, there are several distinctions
between the two that support the higher capture velocities.

Fundamentally, the process enclosures, while they resemble laboratory hood design, differ significantly in their use.
Process enclosures are most often intended, as your units are, to be occupied by a worker to perform a unique or time
limited task. Laboratory hoods invariably are intended to isolate or significantly limit the worker from direct intrusion
into the space defined by the work surface as well as preventing chemical vapors, fumes, etc, from dispersing
throughout the laboratory. Typical laboratory hood ventilation does require worker sensitivity to operation of the
equipment. Often it is specifically required to maintain a predetermined sash height or opening in order to provide
optimal capture velocity and safety to the worker. It is aiso often a requirement that the workers minimize turbulence
in the laboratory hood by minimizing unnecessary hand or arm intrusion into the hood. Process enclosures function
more beneficially for the individual working inside of them by providing large volumes of air to be drawn through the
space. While there will be potential air turbulence due to the presence of the worker in the space, the larger process
enclosure operation (up to six 55 gallon drums may be in the Lab Pack Hood at any time) requires not only higher
capture velocity within the work area but reasonably high volumes of air to purge the space while removing
contaminants, predominantly VOCs. Based on a 200 fpm average capture velocity, the Lab Pack enclosure is
exhausting somewhere around 8000 cubic feet per minute, which provides a very respectable air exchange rate for the
enclosure as a whole.

Another item of importance is that it is our practice to require our employees to wear Level C PPE during entry into the
enclosures; significantly decreasing the exhaust volume and the capture velocity would invariably require them to work
in Level B. It is our standard practice to rely on engineering controls as much as possible in order to minimize the
reliance on PPE. It is not only a worker comfort issue but also a safety concern since Level B, as you know, would
require air hoses of varying length to be used and impact employee maneuverability.

[ would not modify the operations you currently have by decreasing the air volume or capture velocity. If; in the future,
additional processes or changes to the existing operations occur, I would welcome the opportunity to discuss them as
well. Feel free to contact me if I can be of further assistance at our Spring Grove facility in Cincinnati, Ohio.

William J. Hetrick,
Director of Industrial Hygiene
Clean Harbors Environmental Services

“Poanle and Techrnoloov Pratectine and Restorvine dmerica’s Fnvironment”
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Unit F-1 Drawing
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Appendix D-59
Tank Thickness Testing and Corrosion Rates



TANK RETIREMENT YEAR

SUMMARY

Based on the Analysis of available Actual Thickness Data

Calcutated
Guiding tank |[Thickness of |Corrosion rate

section - the Guiding of guiding

Retirement |dictating section - section -
Tank No. year minimum life [inches mils/yr.

T-101 2022 shell 0.237 4.5
T-102 2015 top 0.192 3.4
T-103 2014 cone bottom 0.316 3.5
T-104 2008 cone bottom 0.298 4.5
T-105 2013 top 0.183 3
T-106 2010 cone bottom 0.302 3.3
T-107 2035 cone bottom 0.36 3.5
T-110 2024 shell 0.23 3.8
T-112 2024 shell 0.247 3




FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-101
Design Data
Nominal Capacity 12,000 Gals.
Material of Construction 316 Stainless Stee
Year Built - approximatg 1986
Designed Corrosion allowancg 0.0625 in.
Specific Gravity 15
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.086 0.115 0.158
As Built per Imperial Fabrication Dwg. 1986 0.25 0.313 0.375
Estimated actual based on UT test readings =T 0.313 0.313 0.438
Established Retirement Thickness
Without Corrosion allowance = A 0.125 0.156 0.25| [Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
UT Test Data Average |Minimum Average |Minimum Average |Minimum Testing Service
Year 1989 0.32 0.316 0.323 0.31 0.437 0.429 Alpha Consultant
Year 1991 0.316 0.305 0.332 0.32 0.445 0.416 Sirrine Envn. Consultantg
Year 1995 0.316 0.303 0.339 0.324 0.439 0.411 MQS
Year 1996 0.318|n/a 0.33 0.302 0.426 0.4 MQS
Year 1997 0.305 0.291 0.322 0.314 0.426 0.403 CHES
Year 1998 0.31 0.301 0.325 0.318 0.434 0.401 CHES
Year 1999 0.294 0.294 0.345 0.328 0.43 0.368 CHES
Year 2000 0.32 0.32 0.342 0.328 0.443 0.428 CHES
Year 2001 0.312 0.302 0.332 0.326 0.434 0.404 CHES
Year 2002 0.346 0.339 0.431 0.422 Calumet Testing Servics
Year 2003 0.337 0.237 0.428 0.421 Calumet Testing Service
Lowest Readings
Average thickness=C| [ 0.294] 0.322 0.426
Test reading =D 0.291] | 0.237] 0.4]
Maximum Thickness loss when compared to
estimated as-built thickness
based on lowest average reading = E = (T - § Ii 0.019 -0.009 0.004
based on lowest test reading=F = (T-D 0.022 ‘ 0.076 ‘ 0.038

Page 1 0f 2




FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-101

Corrosion Rate (2003-1986) over 17 yrs.

Ininjyr=G=FEA17| [ 0.0011178§ [ 0 0.000235
In infyr=H = F/17 0.0012941 0.004471 - 0.002235

In Millsiyr.| | 1.1] 13] [0 ] 45| | 0.2]

Life Expectancy

2.2]
Based on lowest average reading = (C-B)/( ] 123 Infinite 616
Based on lowest test reading = (D-A)/H 128 18 67

|Projected year of retirement |

Notes:

1. Estimated actual thickness and estimated retirement thickness are taken form the engineering report

by Lee Mount, dated June 19th 1995.

2. Minimum and average thickness are obtained from UT test reports for respective years.

3. Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per
category has been selected to develop a maximum corrosion rate.

4, For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest
reading has been assumed to have occurred over the life of the tank.

5. Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

6. Corrosion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness

Page 2 of 2



FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-102
Design Data
Nominal Capacity 12,000 Gals,
Material of Construction| A-285-C Steel
Year Built - approximate 1986
Designed Corrosion allowancg 0.0625 in.
Specific Gravity 15
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.123 0.167 0.24
As Built per Imperial Fabrication Dwg. 1986=T 0.25 0.313 0.375
Established Retirement Thickness
Wiithout Corrosion allowance = A 0.125 0.156 0.25 Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
UT Test Data Average |Minimum Average |Minimum Average |Minimum Testing Service
Year 1989 0.253 0.248 0.317 0.31 0.38 0.371 Alpha Consultant
Year 1991 0.311 0.3 0.307 0.299 0.399 0.389 Sirrine Envn. Consultants
Year 1995 MQS
Year 1996 0.246 0.236 0.312 0.304 0.384 0.382 MQS
Year 1997 0.235 0.226 0.298 0.288 0.365 0.361 CHES
Year 1998 0.236 0.224 0.304 0.286 0.372 0.366 CHES
Year 1998 0.192 0.192 0.301 0.292 0.371 0.368 CHES
Year 2000 0.226 0.224 0.286 0.264 0.366 0.364 CHES
Year 2001 0.22 0.218 0.286 0.27 0.362 0.36 CHES
Year 2002 0.325 0.311 0.356 0.354 Calumet Testing Service
Year 2003 0.324 0.31 0.354 0.351 Calumet Testing Service
Lowest Readings
Average thickness=C| | 0.192 [ 0286 [ 0354
Test reading =D 0.192 0.264 ‘ 0.351 [
Maximum Thickness loss when compared to
estimated as-built thickness
based on lowest average reading=E = (T-C | 0.058 0.027 0.021
based on lowest test reading = F = (T - D) 0.058 0.049 0.024
Corrosion Rate (2003-1986) over 17 yrs.
Inin/yr= G = E/17 I 0.0034118 0.001588 [ 0.001235
Inin/yr =H = F/17 0.0034118 0.002882| 0.001412




In Millsiyr.] | 34| 34] | 1.6] 29| | 1.2] 1.4]

Life Expectancy

Based on lowest average reading = (C-B)/d | 11 62 59
Based on lowest test reading = (D-A)/H 20 37 72

[Projected year of retirement 1 2015]

Notes:

1. Estimated actual thickness and estimated retirement thickness are taken form the engineering report

by Lee Mount, dated June 19th 1995.

2. Minimum and average thickness are obtained from UT test reports for respective years.

3. Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per

category has been selected to develop a maximum corrosion rate.

4. For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest

reading has been assumed to have occurred over the life of the tank.

5. Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

6. Corrosion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness
and secondly based on lowest individual reading.

When calculating life expectancy based on lowest average thickness, retirement thickness with corrosion allowance
has been used. However, when calculating it based on lowest individual reading, just the minimum retirement thickness has
been utilized.

7. After calculating all six possible life expectancies, the retirement year has been established based on the lowest

life expectancy of the six.



FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-103
Design Data
Nominal Capacity 12,000 Gals.
Material of Construction A-285-C Steel
Year Built - approximate| 1986
Designed Corrosion allowancyg 0.0625 in.
Specific Gravity 1.5
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.123 0.167 0.24
As Built per imperial Fabrication Dwg. 1986 =T 0.25 0.313 0.375
Established Retirement Thickness
Without Corrosion allowance = A 0.125 0.156 0.25 Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
UT Test Data Average |[Minimum Average |[Minimum Average [Minimum Testing Service
Year 1989 0.255 0.252 0.317 0.31 0.383 0.382 Alpha Consultant
Year 1991 0.254 0.248 0.317 0.299 0.388 0.383 Sirrine Envn. Consultants
Year 1985 MQS
Year 1996 0.236 0.224 0.299 0.282 0.361 0.355 MQS
Year 1997 0.236 0.222 0.294 0.285 0.354 0.347 CHES
Year 1998 0.233 0.222 0.29 0.28 0.352 0.346 CHES
Year 1999 0.234 0.206 0.288 0.28 0.349 0.342 CHES
Year 2000 0.211 0.196 0.283 0.276 0.345 0.344 CHES
Year 2001 0.215 0.21 0.287 0.272 0.337 0.33 CHES
Year 2002 0.275 0.268 0.317 0.312 Calumet Testing Service
Year 2003 0.273 0.268 0.316 0.311 Calumet Testing Service
Lowest Readings
Average thickness=C| | 0.211 0.273 0.316
Test reading =D 0.196 0.268) 0.311
Maximum Thickness loss when compared to
estimated as-built thickness
based on lowest average reading=E = (T -C ] 0.039 ] 0.04 0.059]
based on lowest test reading = F = (T - D) 0.054 0.045 ‘ 0.064
Corrosion Rate (2003-1986) over 17 yrs.
Ininfyr = G = E/17 [ 0.0022941 0.002353 0.003471
Ininfyr =H = F/17 0.0031765 0.002647 0.003765




In Millsfyr.| | 2.3] 32| | 2.4] 28] | 3.5]

3.8|

Life Expectancy

Based on lowest average reading = (C-B)/d | 24 36 10

[Projected year of retirement | 2014

Notes:

1. Estimated actual thickness and estimated retirement thickness are taken form the engineering report

by Lee Mount, dated June 19th 1985,

2. Minimum and average thickness are obtained from UT test reports for respective years.

3. Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per

category has been selected to develop a maximum corrosion rate.

4. For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest

reading has been assumed to have occurred over the life of the tank.

5. Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

6. Corrosion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness
and secondly based on lowest individual reading.

When calculating life expectancy based on lowest average thickness, retirement thickness with corrosion allowance

has been used. However, when calculating it based on lowest individual reading, just the minimum retirement thickness has

been utilized.
7. After calculating all six possible life expectancies, the retirement year has been established based on the lowest

life expectancy of the six.

Based on lowest test reading = (D-A)/H 22 42 ‘ 16



FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-104
Design Data
Nominal Capacity 12,000 Gals.
Material of Construction A-285-C| |Steel
Year Built - approximate 1986
Designed Corrosion allowance 0.0625 in.
Specific Gravity 1.5
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.123 0.167 0.24
As Built per Imperial Fabrication Dwg. 1986 =T 0.25 0.313 0.375
Established Retirement Thickness
Without Corrosion allowance = A 0.125 0.156 0.25( [Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
UT Test Data Average |Minimum Average [Minimum Average |Minimum Testing Service
Year 1989 0.247 0.246 0.311 0.306 0.386 0.385 Alpha Consultant
Year 1991 0.241 0.238 0.308 0.298 0.387 0.378 Sirrine Envn. Consultants
Year 1995 MQS
Year 1996 0.222 0.213 0.295 0.275 0.374 0.375 MQS
Year 1997 0.216 0.203 0.291 0.285 0.36 0.356 CHES
Year 1998 0.31 0.301 0.324 0.256 0.434 0.401 CHES
Year 1999 0.219 0.214 0.287 0.282 0.351 0.342 CHES
Year 2000 0.234 0.22 0.323 0.268 0.316 0.308 CHES
Year 2001 0.308 0.212 0.277 0.262 0.308 0.302 CHES
Year 2002 0.287 0.272 0.301 0.295 Calumet Testing Service
Year 2003 0.286 0.271 0.298 0.294 Calumet Testing Service
Lowest Readings
Average thickness = C 0.218 0.277 0.298
Test reading =D 0.203 ‘ 0.256 0.294
Maximum Thickness loss when compared to
estimated as-built thickness
based on lowest average reading = E = (T - C) 0.034 0.036 0.077
based on lowest test reading = F = (T - D) 0.047 0.057 0.081
Corrosion Rate (2003-1986) over 17 yrs.
Ininfyr=G =EN7 0.002 0.002118 0.004529
In infyr =H = F/17 0.0027647 0.003353 0.004765




in Mills/yr.] | 2.0] 28] | 2.1] 3.4|

4.5

43|

Life Expectancy

Based on lowest test reading = (D-A)/H 28 30

Based on lowest average reading = (C-B)/G [ 30 42 4
| 2008]

|Projected year of retirement J 2008

Notes:

1. Estimated actual thickness and estimated retirement thickness are taken form the engineering report

by Lee Mount, dated June 19th 1995.

2. Minimum and average thickness are obtained from UT test reports for respective years.

3. Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per

category has been selected to develop a maximum corrosion rate.

4. For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest

reading has been assumed to have occurred over the life of the tank.

5. Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

6. Corrosion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness
and secondly based on lowest individual reading.

When calculating life expectancy based on lowest average thickness, retirement thickness with corrosion allowance

has been used. However, when calculating it based on lowest individual reading, just the minimum retirement thickness has

been utilized.
7. After calculating all six possible life expectancies, the retirement year has been established based on the lowest
life expectancy of the six.

9]



FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-105
Design Data
Nominal Capacity| 12,000 Gals.
Material of Construction| Carbon Steel
Year Built - approximate 1981
Designed Corrosion allowance 0.0625 in.
Specific Gravity 1.5
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.123 0.167 0.24
As Built per Imperial Fabrication Dwg. 1986 =T 0.25 0.313 0.375
Established Retirement Thickness
Without Corrosion allowance = A 0.125 0.156 0.25 Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
UT Test Data Average |[Minimum Average |Minimum Average |Minimum Testing Service
Year 1989 0.25 0.238 0.305 0.303 0.38 0.375 Alpha Consultant
Year 1991 0.254 0.25 0.299 0.277 0.398 0.38 Sirrine Envn. Consultants
Year 1995 MQS
Year 1996 0.22 0.197 0.284 0.262 0.377 0.361 MQS
Year 1997 0.205 0.188 0.271 0.24 0.36 0.341 CHES
Year 1998 0.22 0.201 0.256 0.219 0.344 0.33 CHES
Year 1999 0.19 0.176 0.251 0.22 0.339 0.32 CHES
Year 2000 0.183 0.172 0.252 0.218 0.342 0.338 CHES
Year 2001 0.248 0.192 0.25 0.214 0.334 0.316 CHES
Year 2002 0.236 0.224 0.324 0.318 Calumet Testing Service|
Year 2003 0.235 0.22 0.322 0.316 Calumet Testing Service
Lowest Readings
Average thickness=C| [ 0.183 0.235 0.322
Test reading = D 0.172 0.214] 0.316
Maximum Thickness loss when compared to
estimated as-built thickness
based on lowest average reading=E = (T - C | 0.067 l 0.078 0.053
based on lowest test reading = F = (T - D), 0.078 0.099 0.059]
Corrosion Rate (2003-1981) over 22 yrs.
Ininfyr = G = E/22 [ 0.0030455 0.003545 0.002409
In infyr =H = F/22 0.0035455 0.0045 0.002682{




in Milisfyr.] [ 3.0] 35] | 3.5] 45] | 2.4] 2.7]

Life Expectancy

Based on lowest average reading = (C-B)/{d r 9 13 17
Based on lowest test reading = (D-A)/H 13 13 25

[Projected year of retirement ] 2013]

Notes:

1. Estimated actual thickness and estimated retirement thickness are taken form the engineering report

by Lee Mount, dated June 18th 1995,

2. Minimum and average thickness are obtained from UT test reports for respective years.

3. Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per

category has been selected to develop a maximum corrosion rate.

4. For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest

reading has been assumed to have occurred over the life of the tank.

5. Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

6. Corrosion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness
and secondly based on lowest individual reading.

When calculating life expectancy based on lowest average thickness, retirement thickness with corrosion allowance
has been used. However, when calculating it based on lowest individual reading, just the minimum retirement thickness has
been utilized.

7. After calculating all six possible life expectancies, the retirement year has been established based on the lowest

life expectancy of the six.



FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-106
Design Data
Nominal Capacity 12,000 Gals.
Material of Construction Carbon Steel
Year Built - approximate 1981
Designed Corrosion allowance 0.0625 in.
Specific Gravity 1.5
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.123 0.167 0.24
As Built per Imperial Fabrication Dwg. 1986 =T 0.25 0.313 0.375
Established Retirement Thickness
Without Corrosion allowance = A 0.125 0.156 0.25 Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
UT Test Data Average {Minimum Average [Minimum Average |Minimum Testing Service
Year 1989 0.25 0.247 0.304 0.301 0.381 0.378 Alpha Consuitant
Year 1991 0.252 0.25 0.295 0.278 0.394 0.387 Sirrine Envn. Consultants
Year 1995 MQS
Year 1996 0.236 0.222 0.288 0.264 0.364 0.362 MQsS
Year 1997 0.223 0.209 0.272 0.257 0.361 0.355 CHES
Year 1998 0.21 0.194 0.264 0.248 0.353 0.347 CHES
Year 1999 0.2 0.162 0.263 0.244 0.347 0.344 CHES
Year 2000 0.204 0.196 0.25 0.234 0.334 0.332 CHES
Year 2001 0.232 0.206 0.258 0.231 0.332 0.326 CHES
Year 2002 0.255 0.234 0.305 0.301 Calumet Testing Service
Year 2003 0.253 0.233 0.302 0.3 Calumet Testing Service
Lowest Readings
Average thickness = C [ 0.2 0.25 0.302
Test reading =D 0.162 0.231 0.3
Maximum Thickness loss when compared to
estimated as-built thickness
based on lowest average reading=E = (T -C)| | 0.05 0.063 0.073
based on lowest test reading = F = (T - D) 0.088 0.082 ‘ 0.075|
Corrosion Rate (2003-1981) over 22 yrs, ‘
inin/yr=G=E/22| [0.0022727 l 0.002864 l 0.003318
In infyr =H = F/22 0.004 | 0.003727 0.003409]




tn Milisfyr.] | 2.3] 4.0] | 2.9] 3.7] | 3.3] 3.4]

Life Expectancy

Based on lowest average reading = (C-B)/G| | 19 I 22 6
Based on lowest test reading = (D-A)/H| 9 20 15

[Projected year of retirement | 2010

Notes:

1. Estimated actual thickness and estimated retirement thickness are taken form the engineering report

by Lee Mount, dated June 19th 1995.

2. Minimum and average thickness are obtained from UT test reports for respective years.

3. Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per

category has been selected to develop a maximum corrosion rate.

4. For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest

reading has been assumed to have occurred over the life of the tank.

5. Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

6. Corrasion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness
and secondly based on lowest individual reading.

When calculating life expectancy based on lowest average thickness, retirement thickness with corrosion allowance
has been used. However, when calculating it based on lowest individual reading, just the minimum retirement thickness has
been utilized.

7. After calculating all six possible life expectancies, the retirement year has been established based on the lowest

life expectancy of the six.



FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-107
Design Data
Nominal Capacity 12,000 Gals.
Material of Construction| 316 Stainless Steel
Year Built - approximate| {1981(?)
Designed Corrosion allowancs 0.0625 in.
Specific Gravity 1.5
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.086 0.115 0.158
As Built per Imperial Fabrication Dwg. 1986 0.25 0.313 0.375
Estimated actual based on UT test readings = T]| 0.313 0.313 0.438
Established Retirement Thickness
Without Corrosion allowance = A 0.125 0.156 0.25 Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
UT Test Data Average [Minimum Average [Minimum Average |[Minimum Testing Service
Year 1889 0.261 0.252 0.322 0.316 0.386 0.386 Alpha Consultant
Year 1991 0.27 0.265 0.341 0.318 0.402 0.398 Sirrine Envn. Consultants
Year 1995 MQsS
Year 1996 0.268 0.265 0.327 0.31 0.392 0.389 MQS
Year 1997 0.265 0.26 0.323 0.306 0.387 0.386 CHES
Year 1998 0.268 0.266 0.33 0.31 0.39 0.386 CHES
Year 1999 0.272 0.268 0.337 0.32 0.403 0.396 CHES
Year 2000 0.323 0.322 0.336 0.318 0.401 0.396 CHES
Year 2001 0.27 0.264 0.324 0.318 0.394 0.386 CHES
Year 2002 0.316 0.308 0.382 0.375 Calumet Testing Service
Year 2003 0.315 0.305 0.375 0.36 Calumet Testing Service




FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-108
Design Data
Nominal Capacity 12,000 Gals.
Material of Construction| Carbon Steel
Year Built - approximate| 1981(?)
Designed Corrosion allowancs 0.0625 in.
Specific Gravity 1.5
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.123 0.167 0.24
As Built per Imperial Fabrication Dwg. 1986=T 0.25 0.313 0.375
Established Retirement Thickness
Without Corrosion allowance = A 0.125 0.156 0.25 Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
UT Test Data Average [Minimum Average |Minimum Average |Minimum Testing Service
Year 1989 0.254 0.249 0.315 0.305 0.385 0.384 Alpha Consultant
Year 1991 0.255 0.246 0.318 0.307 0.414 0.397 Sirrine Envn. Consultants
Year 1995 MQS
Year 1996 0.252 0.247 0.305 0.293 0.391 0.37 MQS
Year 1997 0.237 0.218 0.29 0.281 0.377 0.348 CHES
Year 1998 0.235 0.229 0.269 0.222 0.279 0.256 CHES
Year 1999 0.258 0.228 0.355 0.218 0.306 0.268 CHES
Year 2000 0.216 0.215 0.262 0.212 0.271 0.25 CHES
Year 2001 0.216 0.206 0.264 0.206 0.27 0.25 CHES
Year 2002 0.252 0.218 0.254 0.235 Calumet Testing Service|
Year 2003 0.25 0.216 0.253 0.234 Calumet Testing Service
L.owest Readings
Average thickness=C| | 0.216 I 0.25 0.253
Test reading = D 0.206 0.216 0.234
Maximum Thickness loss when compared to
estimated as-built thickness
based on lowest average reading=E = (T - C ] 0.034 0.063 0.122]
based on lowest test reading = F = (T - D) 0.044 0.097 ‘ 0.141 {
Corrosion Rate (2003-1981) over 22 yrs.
In infyr = G = E/22 [ 0.0015455 0.002864 [ 0.005545
In infyr =H = F/22 0.002 0.004409 0.006409}




in Millsiyr.] | 1.5 2.0] | 2.9] 44] | 5.5] 6.4]

Life Expectancy

Based on lowest average reading = (C-B)/d | 39 22, 0
Based on lowest test reading = (D-A)/H 41 14 0

[Projected year of retirement | | 2004] 2004]

Notes:

1. Estimated actual thickness and estimated retirement thickness are taken form the engineering report

by Lee Mount, dated June 19th 1995.

2. Minimum and average thickness are obtained from UT test reports for respective years.

3. Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per

category has been selected to develop a maximum corrosion rate.

4. For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest

reading has been assumed to have occurred over the life of the tank.

5. Projected year of retirement has been determined by assuming that the cortosion rate to remain constant as
calculated by thickness loss.

6. Corrosion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness
and secondly based on lowest individual reading.

When calculating life expectancy based on lowest average thickness, retirement thickness with corrosion allowance
has been used. However, when calculating it based on lowest individual reading, just the minimum retirement thickness has
been utilized.

7. After calculating all six possible life expectancies, the retirement year has been established based on the lowest

life expectancy of the six.




FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-110
Design Data
Nominal Capacity 12,000 Gals.
Material of Construction Carbon Steel
Year Built - approximate 1981(?7)
Designed Corrosion allowance 0.0625| |[in.
Specific Gravity 1.5
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.123 0.167 0.24
As Built per Imperial Fabrication Dwg. 1986 =T 0.25 0.313 0.375
Established Retirement Thickness
Without Corrosion allowance = A 0.125 0.156 0.25 Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
UT Test Data Average |Minimum Average |Minimum Average [Minimum Testing Service
Year 1989 0.251 0.249 0.312 0.303 0.388 0.387 Alpha Consultant
Year 1991 0.23 0.225 0.314 0.31 0.428 0.414 Sirrine Envn. Consultants
Year 1995 MQS
Year 1996 0.22 0.205 0.303 0.3 0.407 0.394 MQS
Year 1997 0.214 0.201 0.295 0.291 0.4 0.397 CHES
Year 1998 0.225 0.2 0.298 0.29 0.399 0.384 CHES
Year 1999 0.252 0.202 0.282 0.208 0.4 0.388 CHES
Year 2000 0.217 0.215 0.298 0.296 0.401 0.388 CHES
Year 2001 0.213 0.198 0.282 0.23 0.398 0.386 CHES
Year 2002 0.285 0.279 0.378 0.37 Calumet Testing Service
Year 2003 0.284 0.277 0.376 0.37 Calumet Testing Service
Lowest Readings
Average thickness = C [ 0.213 0.282 0.376
Testreading =D ‘ 0.198 0.23 0.37
Maximum Thickness loss when compared to
estimated as-built thickness
based on lowest average reading=E = (1 - C)| | 0.037 0.031 ] -0.001
based on lowest test reading = F = (T - D) 0.052 0.083 0.005
Corrosion Rate (2003-1981) over 22 yrs.
Ininfyr=G=E/22| [0.0016818 0.001409 NMF
Ininfyr =H = F/22 0.0023636 0.003773 0.000227




In Millstyr.] | 1.7] 2.4] | 1.4] 3.8] [ NMF ] 0.2]

Life Expectancy
Based on lowest average reading = (C-BY/G| | 34 l 67 NMF

Based on lowest test reading = (D-A)/H 31 20 528

[Projected year of retirement | 2024

Notes:

1. Estimated actual thickness and estimated retirement thickness are taken form the engineering report

by Lee Mount, dated June 19th 1995.

2. Minimum and average thickness are obtained from UT test reports for respective years.

3. Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per

category has been selected to develop a maximum corrosion rate.

4. For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest

reading has been assumed to have occurred over the life of the tank.

5. Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

6. Corrosion rate and therefore life expectancy have been calculated two ways, one based on lowest average thickness
and secondly based on lowest individual reading.

When calculating life expectancy based on lowest average thickness, retirement thickness with corrosion allowance
has been used. However, when calculating it based on lowest individual reading, just the minimum retirement thickness has
been utilized.

7. After calculating all six possible life expectancies, the retirement year has been established based on the lowest

life expectancy of the six.



FUELS TANKS - THICKNESS DATA SUMMARY AND ESTIMATES FOR LIFE EXPECTANCY

Tank No. T-112
Design Data
Nominal Capacity 12,000 Gals.
Material of Construction| Carbon Steel
Year Built - approximate] 1981(?)
Designed Corrosion allowancd 0.0625 in.
Specific Gravity 1.5
Material Thicknesses (inches) Top Shell Cone Bottom
Per UL-142 Standard 0.123 0.167 0.24
As Built per Imperial Fabrication Dwg. 1986 =T 0.25 0.313 0.375
Established Retirement Thickness
Without Corrosion allowance = A 0.125 0.156 0.25 Per Engineering Report of June
With Corrosion allowance = B 0.156 0.1875 0.281 1995 by Lee Mount
Average |Minimum Average |Minimum Average [Minimum Testing Service
Year 1989 0.255 0.242 0.304 0.301 0.375 0.37 Alpha Consultant
Year 1991 0.254 0.25 0.296 0.277 0.401 0.388 Sirrine Envn. Consultants
Year 1995 MQs
Year 1996 0.223 0.203 0.277 0.26 0.379 0.368 MQS
Year 1997 0.217 0.193 0.273 0.259 0.377 0.368 CHES
Year 1998 0.215 0.201 0.261 0.245 0.372 0.359 CHES
Year 1999 0.208 0.206 0.265 0.248 0.373 0.364 CHES
Year 2000 0.213 0.2 0.247 0.24 0.368 0.36 CHES
Year 2001 0.222 4 248
22-Apr-04 0.263 0.241 0.36 0.355 Calumet Testing Service
Lowest Readings
Average thickness=C| | 0.208 0.247 0.36
Test reading=D 0.183 0.24 0.355
Maximum Thickness loss when compared to
estimated as-built thickness
based on lowest average reading=E=(T-C) | 0.042 0.066 0.015
based on lowest test reading = F = (T - D) 0.057 0.073 0.02
Corrosion Rate (2003-1981) over 22 yrs.
Inin/yr =G = E/22 [ 0.0019091 | 0.003 0.000682
Inin/yr =H = F/22 0.0025809 0.003318 0.000909}




In Millsfyr.| | 1.9] 2.6] | 3.0] 33] | 0.7] 0.9]

Life Expectancy

Based on lowest average reading = (C-B)/d l 27 20 116
Based on lowest test reading = (D-A)/H 26 25 ’ 116

[Projected year of retirement | 24

Notes:

1. Estimated actual thickness and estimated retirement thickness are taken form the engineering report

by Lee Mount, dated June 19th 1995.

2. Minimum and average thickness are obtained from UT test reports for respective years.

3. Due to the variation in the thickness data, for a conservative approach, a lowest thickness reading per
category has been selected to develop a maximum corrosion rate.

4. For uniformity, regardless of year of the lowest reading, the reduction in thickness based on the lowest
reading has been assumed to have occurred over the life of the tank.

5. Projected year of retirement has been determined by assuming that the corrosion rate to remain constant as
calculated by thickness loss.

6. Corrosi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>